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A Curious Telephone Experiment. 

Some weeks ago, while Messrs. Hibbard 
and Pickernell, of the American Telephone 
and Telegraph Company, were experiment- 
ing on a line between Ithaca and Court- 
land, New York, the following curious 
action between the telephone and a long 
distance transmitter was noticed. Mr. Pick- 
ernell was engaged in talking on one pair of 
wires, while Mr. Hibbard was listening on 
inother pair on the same pole line, 20 miles 
vway. Both cireuits were equipped with 
transmitters and receivers. Mr. Pickernell’s 
voice came in on circuit No. 1 by direct 
transmission so as to fill the room, and, in 
fact, made such a noise that Mr. Hibbard 
was unable to listen for traces of induction 
on circuit No. 2. Doubtless the patrons of 
the long distance service will appreciate 
such obstreperous transmission, but in this 
case the receiver on circuit No. 1 must be 
strangled or the test could not go on. Tu 
do this Mr. Hibbard placed the offending 
receiver against the mouthpiece of the 
transmitter on the same circuit so as to 
close it up and prevent the escape of Mr. 
Pickernell’s voice into the room, when, lo! a 
shrill and sustained musical note of high 
pitch was emitted which drowned al! other 
sounds. The pitch varied occasionally 
through an octave, but was exceedingly 
uniform in volume, and did not break while 
the telephone was held against or near the 
transmitter. The explanation of this action 
is as follows: 

The vibrations starting in the transmitter 
actuated the telephone through the primary 
and secondary circuits, the telephone 
throwing tbe impulse back to the trans- 
mitter through the air volume separating 
the two instruments, the transmitter re- 
acting as before, the impulse acting with 
sufficient rapidity to form a musical note. 

We believe this is the first recorded ob- 
servation of ‘‘ back talk” between a tele- 
phone and transmitter. The energy for 
maintaining this action is stored up in the 
battery, which must be in good condition. 
The accompanying diagram shows the 
simplest method of accomplishing this re- 
sult. 


Street Railway Facts. 

The superintendent of census has issued 
a bulletin which presents some interesting 
figures about the street railways in the cities 
having a population of 50,000 each or over. 
Fifty-six cities have been included in this 
census. In 1880 these cities had a mileage 
of 1,689, while in 1889 they had 3,150. 
Mileage or length of line is defined to mean 
length of road-bed or length of street occu- 
pied. If double tracks were counted double 
the figures would be much higher. Hence 
Philadelphia appears to have more mileage 
than New York. The total mileage as- 
signed to the five leading cities is: Philadel- 
phia; 283; Boston, 200; Chicago, 184; New 
York, 177; Brooklyn, 164. But if we turn 
to the column which counts double for 
double tracks and gives the total miles of 
track, this is the way the five cities stand: 
New York, 368; Chicago, 365; Boston, 329; 
Brooklyn, 824; Philadelphia, 324. The 
length of double track in each of the five 
cities is: Chicago, 176; New York, 161; 
Brooklyn, 188; Boston, 104; Philadelphia, 
39. 





The motive power of the total mileage is 
distributed thus: Animal power, 2,351; elec- 





tricity, 260; cable, 255; steam (elevated 
roads), 61; steam (surface roads), 221; total 
3,150. Only three cities had elevated steam 
roads, namely: Brooklyn, 24 miles; Kansas 
City, 5; New York, 32. Steam surface roads 
are common, but Birmingham, Ala., is away 
ahead of all competitors with 60 miles. 
Baltimore is the biggest city that has nothing 
but horse power. Chicago isall borse power 
with the exception of 24, and Philadelphia 
with the exception of 23 miles of cable. 
Scranton, Pa., is the only town in the list 
that has nothing but electricity. Boston, 
however, has four electric lines, with 49 
miles for Scranton’s 23. San Francisco 
leads in cable lines, with 47 miles. 
———6—“qxI- 


Gauss’ Work on the Telegraph. 

“‘I don’t remember,” writes Gauss to 
Olbers, on the 20th of November of the 
year 1833, ‘‘my baving made any previous 
mention to you of an astonishing piece of 
mechanism that we have devised. It con- 
sists of a galvanic circuit conducted through 
wires stretched through the air over the 
houses up to the steeple of St. John and 
down again, and connecting the observatory 
with the physical laboratory, which is under 
the directicn of Weber. The entire length 
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Electric Wires to be Considered by an 
Expert Board. 


Provision has been made for the appoint- 
ment, by the President, of a board consist- 
ing of three persons—one army engineer, 
one civil engineer and one expert electrician 
of high repute—to consider all matters per- 
taining to electric wires in the District of 
Columbia and report not later than Decem- 
ber 1, 1891, as follows: 

First. Recommendations for a complete 
system of conduits or subways, with all 
suitable branches, connections and appurte- 
nances for the safe and efficient operation 
therein of the necessary cables and con- 
ductors; such recommendations to be ac- 
companied by maps, detailed drawings and 
estimates of cost. 

Second. Opinion as to whether the con- 
duits or subways should be built, owned 
and operated by private corporations or in- 
dividuals, subject to public control, or con- 
structed and maintained by public authority, 
and leased to companies or individuals. If 
the latter, recommendation will be made as 
to the terms and conditions upon which 
such leases should be executed. 

Third. Also recommendations concerning 
the construction, location, operation and 
maintenance of underground cables and 
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of the wire may be computed at about 
8,000 feet. Both ends of the wire are con- 
nected with a multiplicator, the one at my 
end consisting of 170, and that in Weber’s 
laboratory of 50 coils of wire each wound 
around a one-pound magnet suspended ac- 
cording toa method which I have devised. 
By a simple contrivance—which I have 
named acommutator—I can reverse the cur- 
rent instantaneously. Carefully operating 
my voltaic pile, Ican causeso violenta motion 
of the needle in the laboratory to take place 
thatit strikes a bell, the sound of which isaud- 
ible in the adjoining room. This serves 
merely as anamusement. Our aim is to dis- 
play the movements with the utmost ac- 
curacy. We have already made use of this 
apparatus for telegraphic experiments, 
which have resulted successfully in the 
transmission of entire words and small 
phrases. This method of telegraphing has 
the advantage of being quite independent of 
either daytime or weather; the one who gives 
the signal and the one who receives it remain 
in their rooms with, if they desire it, the 
shutters drawn. The employment of suffi- 
ciently stout wires, I feel convinced. would 
enable us to telegraph, with but a single tap, 
from Gottingen to Hanover, or from Han- 
over to Bremen.” 





conductors carrying currents of different 
intensities, with a view to promote the pub- 
lic safety, and to secure the most convenient 
and efficient use of such cables and con- 
= and the appliances connected there- 
witb. 

Fourth. Recommendations as to the re- 
strictions, if any, which should be imposed 
by law upon the character and intensity of 
electric currents conveyed by conductors 
situated over or under the public streets, 
avenues and spaces, and used for electric 
lighting, transmission of power, telegraphy, 
telephony or signaling. 

Fifth. Recommendations respecting the 
regulation of the arrangement and use of 
authorized overhead wires. 


The White Squadron. 

‘*The old sailing frigate and the great 
line of battle ships, with towering masts 
and enormous squares of canvas, their long 
rows of guns, tier upon tier, their crews of 
several hundred men, have disappeared in 
the mists of the past “| with the heroes 
of Cooper and Marryat. The smallest ves- 
sel of our squadron, with her six guns, her 
powerful engines, and all the appliances of 
defence and offence that steam and electricity, 
in short, that modern science contributes to 
the safety and efficiency of a ship and a 
ship’s ap nes | of the present time, would 
destroy » whole fleet of ‘ saucy Arethusas.’” 


. Zogbaum in er. 








The Latest Figures. 
Whipple's Electric Reports for August fur- 
nish the following information in regard to 


central electric light stations : 
Stations in United States 











P0054 ccncesnucesacconesseses 
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These are the figures for the gas com- 
panies : 
Companies in 6 a cuwinnys ocaceeses 966 
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0 ee i 016 
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im United Btates.........secccccrercccsseress 223 
Electric roads in operation and under contract 
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ET Ter EP Terre 227 
Cable roads in U nited States pesdensenesceesesseued 44 
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PERSONAL. 
Mr. George Westinghouse, Jr., of Pitts- 


burgh, spent a few days last week in New 
York, stopping at the Windsor Hotel. 

Mr. W. A. Kreidler, editor of the Western 
Electrician, was a New York visitor last week, 
called East ‘by the Cape May Convention. 

Gen. E. S. Greeley, of The E. S. Greeley 
& Co., has been spending a short vacation in 
the Adirondacks, returning home last week. 

Mr. George W. Davenport, who is the 
responsible head of the Thomson-Houston 
International Company, Boston, spent a few 
busy days in New York last week. 

Mr. Hy. 8. Thornberry, electrical engineer 
of Toronto, Canada, spent last week in New 
York, with headquarters at the Electric Club. 
Mr. Thornberry is a capable electrician and 
inventor, well known in telephone and elec- 
tric light circles of Boston and New York. 

Mr. R. T. McDonald and Mr. M. M. M. 
Slattery, of the Fort Wayne Electric Com- 
pany, were New York visitors last week. 
Mr. McDonala has just returned from 
San Francisco, where his electric light 
system has been installed in the Palace Hotel, 
7,000 incandescent lamps being used. This 
is probably the largest number of electric 
lamps in one building in the world. 

Prof. Alexander Graham Bell, the inven- 
tor of the telephone, bas given $25,000 to 
the Hudson Institute of the Deaf and Dumb 
for the promotion of special teaching. The 
fund will be available as soon as the associa- 
tion is incorporated. The trustees appointed 
to perpetuate and apply the fund were 
Alexander Graham Bell, Caroline A. Yale, 
D. C. Greenberger, Mary H. True, Ellen L. 
Barton, Z. F. Westervelt. 


California Electrical Society. 


At a meeting of the California Electrical 
Society, on August 18 th in its new rooms in 
the Murphy Building, San Francisco, Frank 
P. Medina, an operator in the Pacific Postal 
Telegraph Cable Company, read a paper on 
the galvanometer. The paper was very in- 
teresting, and in it Mr. Medina dwelt at con- 
siderable length on how the galvanometer is 
constructed and the use to which it is ap- 
plied. Mr. Medina illustrated his lecture 
with diagrams on a blackboard, 











16 


ELECTRICAL REVIEW 


September 6, 1890 








The Coupling and Control of Dynamos 
in Central Stations. 

As central station work develops, and 
as the demand for more nearly constant 
pressure on the supply circuits becomes 
more pressing, the necessity for considering 
the best ways of governing or controlling 
the pressures of a large number of machines 
comes to the front. The subject is some- 
what difficult, and, as far as I know, writes 
Mr. James Swinburne in London Jndustries, 
it has not yet been dealt with systematically. 
This article is written with the view of 
bringing the matter forward, so that it may 
be more thoroughly ventilated than it has | 
been so far. 

Drrect CuRRENTS.—In direct current 
work low pressure, of 100 volts or so, is | 
universally used, except when batteries 
are employed as direct transformers and in | 
such casesasarclighting. Series 
are lighting and distribution from 
batteries used as transformers 
are outside the scope of this 
article. Even parallel supply 
from batteries and dynamos to- 
gether will hardly be touched, as 
the pressurein the supply circuits 
then depends on the batteries, 
and is regulated by cutting cells 
in or out, and is not controlled 
by the dynamos, engines or their 
regulating gear or governors. 
The three, four or five wire ar- 
raugements are practically mul- 
tiples of asingle parallel system 
and do not need. special atten- 
tion. 

Direct current station dynamos 
are always shunt wound or sepa- 
rately excited. By separately 
excited it is not here meant that 
they have special exciters, but 
that the supply is taken from 
the mains. In this sense a dy- 
namo running in parallel with a 
number of other machines may 
be regarded indifferently as siunt 
wound or separately excited; and, 
as a matter of fact, the field 
magnet circuit is always made 
before the armature circuit, to 
ensure that the machine starts in 
the right direction. A number 
of shunt machines may be coupled 
together and regulated in various 
ways. The engines may have 
speed governors, or may be con- 
trolled by hand valves, or even 
by electrical governors whose 
action depends on the pressure 
of the whole station, or on it 
jointly with the current given by the dy- | 
namo it drives. In fact the governor may 
be compound weund. In some cases each | 
engine drives several dynamos, in others 
only one machine. Then the dynamos may 
have adjustable resistances in their field cir- 
cuits which are independently controlled 
by hand, sothat one field is altered at atime; 
or the whole of the field magnet circuits 
may be arranged to be controlled together. | 
Sometimes they are so arranged that each | 
dynamo can be regulated by itself, and the | 
whole of them can also be weakened or 
strengthened together as the load on the 
station falls or increases. 

Take first the case in which each engine | 
has aspeed governor. Governors for en- | 
gines arein the market in endless variety, | 
and though great trouble and ingenuity | 
have been spent, it is questionable whether 
mechanical governors have been studied | 
from quite the right point of view. In the | 
first place, an engineer in designing a gov- 
ernor is far to apt to consider it by itself 
without taking the engine into account at 
all. This gives rise to several troubles. 
Many governors have been designed so as to 
be sensitive, and perhaps to be nearly isoch- 
ronous when disconnected, but are then 
rendered quite useless by hanging on a 
heavy expansivn link, or by setting the gov- | 
ernor to work a stiff throttle valve or other | 
gear. This is the commonest mistake of all | 
in governor design. There is another more | 

| 


| 





complicated question, which is of vital im- 
portance, and, so far as I know, has been 


} 
at no load. 


erpor. 


little studied, and that is the question of | 
‘‘hunting.” A discussion of the theory of | 


government of engines, to be at all satisfac- | 


tory, would need several 
devoted specially to it, and it may be as well 
to deal with the question separately ; but in 


the meantime the theory of ‘‘ hunting” may | 


be lightly touched. 

Suppose an engine has a governor which, 
so far from being burdened with expansion 
links or gear, controls the trip gear of an 
engine on the Corliss principle, or works by 
means of some relay arrangement, so that it 
really controls the engine. Suppose, instead 
of being perfectly isochronous, it is set to 
allow the engine to go five per cent. faster 
This governor may be arranged 
to respond to a variation of speed almost in- 
stantly, or it may have considerable inertia, 
or be provided with a dash-pot to make it re 
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ernor and engine whether the hunting in- 
creases till the governor gives from no 
steam to full steam, in waves; or tapers off 
to a state of equilibrium—that is to say, of 
regular running. The speed of response of 
the engine varies with the load. An engine 
with a heavy fly wheel and a light load will 
often hunt, and will run steadily when the 
load is puton. The hunting can be avoided 
by making the engine respond quicker, or 
the governor slower, or much quicker. 
The more nearly isochronous the gov- 
ernor is, the more tendency there is 
to hunting. If the governor is made 
fairly isochronous, and is arranged to re- 
spond very quickly in comparison with the 
enyine, the hunting can be avoided, but the 
working is curious. As an extreme case, 
suppose an isochronous governor, which 
acts instantaneously on a slow-speed engine 
with a heavy fly wheel. Whenever the en- 


tried the same governor on a slower 
fly-wheel engine, and it was impossible to 
govern under one-third load. More recently 
I have made an electric relay governor to 
contro] an engine with an absurdly large 
inertia in proportion to its load, so that it 
responded to the governor very slowly. In 
this case the promptress of the governor 
could be reduced to any degree of slowness, 
and to get the whole into stable equilibrium 
the governor had to be made so slow that 
the period of the whole system was about 50 
seconds. Even then, after a sudden change 
of load, there was considerable hunting 
before the engine remained at its correct 
speed. In the case of electric lighting from 
stations, the tendency to hunt is often 
checked. In the first place, several engines 
| and dynamos work in parallel, so that, 
unless they all hunt together, the proportion 
of load taken by each varies enormously 
with small changes of speed, and checks 
the tendency to hunt. Secondary batteries 
| have also a similar effect. In the examples 
| it was assumed that the load was indepen- 
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spond slowly. Suppose, for example, that 
it responds fairly quickly. The engine has | 
also a rate of response relatively to the gov- 
If the engine has a heavy fly wheel, 
and if it runs slowly, so that a cylinder full 
of steam represents a large installment of 
energy,it will respond slowly to the governor, 
especially if the load islight. If, forinstance, 


| half the full load is taken off suddenly, the 


speed of the engine gradually increases, and 
the governor then commences to cut off the 
steam. The engine goes on increasing in 
speed as long asit gets more than half steam. 
We may suppose, for example, that the full 
load speed of the engine is 100 revolutions 
per minute, and the no load speed 105. At 
half load, the equilibrium speed should be 
1' 2.5. But as the governor does not respond 
instantly to the change of speed, by the time 
the governor has cut the steam down to half, 
the engine has quickened up to, say, 110 rev- 
olutions. The engine begins to slow down 
from that instant ; but as the speed is above 
the governor's normal speed for half steam, 
the governor goes on reducing the steam. 
By the time the engine is down to 102.5 rev- 
olutions the governor has cut off far too 
much steam. It begins to increase the 
steam again, but the engine goes on slowing 


| down till the governor gives it half steam. 


The engine then begins to quicken, but 
when it has got to 102.5the governor has 
overshot its mark, and is giving too much 
steam. The engine then races again, and | 
this cycle of things is repeated. It depends 
on the speeds of response of the gov- | 


gine goes too fast the steam is cut off alto- | 
gether, and as soon as it gets below speed | 
again it gets full steam. This isreally a sort 
of hit-and-miss arrangement, such as we are 
accustomed to in some gas engines. There | 
seems no reason why such a system should | 
not work economically. The cut-off would | 
be set so that the engine would give its best | 

| 


efficiency at full load; then at light loads, 
instead of working with a bad diagram, the | 
engine would only take an occasional cylin- 
der full of steam, and would expand that in 
the best way. I believe this system of gov- 
erning is not used. If the governor is not 
to act on the prompt, or hit-and-miss, prin- 
ciple, it must respond more slowly relatively 
to the quickness of response of the engine ; 
to avoid hunting it must then be made 
anisochronous, and it must respond very 
slowly. If it responds very slowly, the en- 
gine may race on load being removed, or 
may slow down excessively on load being 
put on, the governor taking a long time to 
get tothe proper position. Thisis, of course, 
very bad. Instead of making the governor 
respond slowly, the engine may be made to 
respond quickly. Itis strange that there is 
a very common idea that if an engine is to 
run uniformly it should have a very heavy 
fly wheel, and should run slowly. The 
fly wheel secures evenness from stroke to 
stroke of the piston, but it makes it difficult 
to govern as to average speed, for it 
makes the engine respond more slowly. 
Probably most of the difficulties in 
governing mill engines, arise from the 
use of slow engines with big fly wheels; 
and the more difficulties engineers 
find, the more inertia they give their 
engines. On the other hand, a small high- 
speed engine is more easily governed. 
Even an engine like Willans’, with 
a Willans governor, will hunt on 
light loads, unless the vibration period 
of the governor is made larger. I have 








dent of the variations in speed ; strictly 
speaking, this is, of course, not the case. 
The variation of load with the speed, of 
course, also tends to check hunting—that is 
to say, it makes the engine respond to the 
governor quicker. The question of hunt- 
ing is, therefore, not so important in direct 
current work, where many engines and 
machines are coupled together, as in alter- 
nating work, where one engine and one 
dynamo work one circuit. It is also im- 
portant where one large engine drivcs many 
direct current dynamos not coupled to those 
driven by other engines. It is, therefore, 
worth while to go into the matter to some 
extent now, so as to avoid the necessity of 
returning to the subject of engine governors 
when I come to alternating current work. 
So far the governors have been supposed 
to be mechanical speed governors; elec rical 
governors, of course, follow much the same 
laws. Dismissing all questions of hunting, 
the electrical government of a number of 
engines and dynamos, or, as they may be 
called for shortness, steam dynamos, is very 
complicated. Take first the cases of a 
governor on each engine. If each is simply 
a pressure governor it is controjled only by 
the station pressure, and the movement of 
the governor is not specially dependent on 
the doings of the particular dynamo it con- 
trols. The least inaccuracy in adjustment 
allows one dynamo to do more work than 
another. The governors only keep the 
pressure right as a whole, they do not know 
what share each dynamo gives. At first sight 
it would seem that an additional wire on 
each governor coil in series with the dynamo 
controlled by it would work, so that as soon 
asa dynamo gave more than its share of 
current its governor would shut off steam 
more than the others. This would, however, 
give a lower pressure throughout the station 
as the total load increases, for, with the 
same pressure, the ampere turns on each of 
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the governors would increase with the load. 
The ampere turns on the governor should 
remain constant, or, if anything, decrease, 
so that the station, as a whole, ‘‘ compounds 
up” a little to compensate for lossesin leads 
and feeders. To secure this, some demag- 
netizing current turns must be added to each 
governor, which are in series with or pro- 
portional to the current of the whole station. 
By making these slightly excessive, ‘‘ com- 
pounding up” of the whole station is secured. 
A. new difficulty crops up, however. The 
demagnetizing turns can only be perma- 
nently correctly proportioned if the number 
of steam dynamos in use is constant, so that 
each always does thesame share of whatever 
the output of the station may be. To avoid 
this difficulty means adding more compli- 
cations to a system which is already:almost 
too complicated to be of any practical value. 

Instead of putting an electrical. pressure 
governor on each engine, one may be put on 
the whole steam supply, or may be arranged 
to control all the engines by altering the 


ratios of expansion or otherwise. This ar- 
rangement has many advantages. An accu- 


rate governor that can be thoroughly de- 
pended upon is necessarily costly. It is 
much better, then, to put all the work into 
one thoroughly good piece of apparatus. 
Each engine can then have a speed governor 
set for 20 per cent.or so over normal speed, 
so as to prevent accident in case of a fuse 
going, or field circuit being opened from any 
cause. At light loads, if all the engines are 
on, of course the diagrams are bad, but an 
attendant shuts off steam from some, and 
stops them so that those running have ‘fair 
loads. The stop valves are always full open 
or closed, the speed depending entirely on 
the main throttle valve. Instead-of a main 
throttle valve, which is not always possible, 
owing to multiplicity of boilers, the expau- 
sion gear or cut-off, or throttle on each en 
gine, may be controlled by the 
main governor, The action is 
radically different from that of 
an electric governor on each 
engine, for all the cut-offs or 
throttles - are worked simulta- 
neously and equally, so that 
there is no possible inequality of 
load among the dynamos. 
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Good Railway Work in 
the West. 
The Chicago, Milwaukee and 
Paul Railroad have kept 
pace with the many improve- 
ments in train lighting, and to- 
day aré running the best elec- 
trically equipped trains West and 
North from Chicago. 

Besides running a complete 
electric lighting plant on each 
through vestibuled limited train, 
which has been fully described 
in recent numbers of the REVIEw, 
the company have carefully 
studied the arrangementsof lights 
throughout the day coaches and 
sleepers so as to obtain the best 
possible results, and incandescent 
lights, with all their brilliancy 
and superiority over the old coal 
oil lamp formerly used, have 
been found too dim when located 
in the aisles, suspended from the 
car ceiling; to overcome this, 
and give the traveler the best 
light obtainable, the above com- 
pany have placed in each berth 
what they call a ‘‘berth light.” 
This light, or rather one incan- 
descent lamp is placed inside a 
silver-plated drum, which in turn 
is set in the partition separating 
two berths; this drum is pro- 
vided - with a lid or a slide, so 
that an occupant of one berth 
may close the drum on his side without 
depriving the other of the light, or vice 
versa. In this way, a traveler may recline 
on the soft cushions, or lie in the berth, and 
peruse his paper or book, while the reading 


St. 


is made easy by the brilliant light thrown | 


as above described. 

The steps in this direction, taken by this 
company, should be appreciated by all 
electricians who find it necessary to travel. 

These electrically equipped vestibuled 
trains leave Chicago on the Northern Divi- 
sion of the road each day at 5.30 P. M., 
arriving at St. Paul the next.morning at 7 
and at Minneapolis at 7.40; returning leave 
Minneapolis at 7.20, St. Paul at 8 P.M, 
arriving in Chicago the following morning 
at 9.30 a..M. 
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Short Electric Railway Company 
to’ have a large exhibit of their 
railway appliances at the meeting 
Street Railway Convention io be 
Buffalo October 15th. 
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The Short Electric Railway Company’s 
Line at Pittsburgh, Pa. 


Cuts that we publish this week showing 
the Short Electric Railway Company s cars, 
which have been in successful operation 
since the 4th of July upon the Oakland 
Branch of the Pittsburgh Traction Com- 
pany’s Line, illustrate very well what can be 
done with electric motor cars on a very hilly 
road. The line is almost two miles in 
length, and has some of the most difficult 
grades and curves which exist on any road 
in the United States. There are some six or 
eight right angle curves of from 380 to 45 
feet radius, and one curve of 120 degrees 
with only 30 feet radius. There is scarcely 
a level piece of track on the whole road, and 
the grades vary from 2 percent. to 7 per 
cent. There is one 65 horse-power gener- 
ator at the station, driven by a Ball engine 
of 100 horse-power capacity, and one of the 


| Standard switchboards commonly used by 


the Short Electric Railway Company. The 
dynamo and engine are placed in the power 
station of the Cable Railway Company, on 
Fifth avenue, the engine receiving its steam 


from the same boilers as the cable 
engines. The attention required to operate 


the electrical station is by this arrangement 
reduced to a minimum, and the only 
extra expense to which the company is put 
for operating this road is for one engineer 
during the day and at night to look after 
the engine and oi] the bearings of 


chiucs. Although the Ball engine 


the ma- | 
and the | of the principal stations of the country are 


they ride is remarkable. Each car carries 
from 500 to 800 people every day, showing 
that the public thorougbly appreciate rapid 
transit, The line construction is very neat, 
octagonal wooden poles being used. These 
poles are well painted, and a single wire only 
is stretched over each track throughout the 
entire extent of the line. Much of the street 


gether the road is one of tlie most successful 
now in operation, both from a mechanical 
and financial point of view. 

— > 


The Association of Edison Illuminating 
Companies. 

The annual convention of the Association 
of Edison Illuminating Companies for the 
year 1890 will. be held. at the West Hotel, 
Minneapolis, Minn., commencing on Tues- 
day, September 16th. 

There are many circumstances which com- 
bine to render this session one of extraordi- 
nary interest and importance. Among these 


elapsed since the last convention, many events 
of vital consequence have occurred, and the 
general progress of the Edison business: will 


phases of electric light work before the con- 





lessons to the active executive members o 


| the various illuminating companies compos- | 


| ing the association. 
It is important to note that the managers 





| is nicely paved with block stone, and alto- | 





Stroudsberg, Pa.—Penn "Electric 


City Electric 


| Company ; capital $2,000. : 


Owosso, Mich.—Owosso City Electric Rail- 
way Company;.capital, $50,000. 


Wellsville, 0.—Valley Electric Light and 


| Power Company ; capital, $25,000. 


may be noted the fact that as a year has | 


not only bring many new and interesting | 


vention, but will point many practical | ; : 
¢ | Tators, I. C. Riker and L. W. Calkins. 


Beatrice, Neb.—Beatrice Rapid Transit 
and Power Company; capital, $150,000. 


Quanah, Tex.—Quanah Water, Ice and 
Electric Light Company; capital $75,000. 

Washington, Pa.—Washington Electric 
Street Railway Company ; capital, $60,000. 





Palmyra, Mo —Palmyra Electric Light and 
Water Works Company; capital, $50,000. 
| Mt Pleasant, Mich.—The Edison Electric 

Light and Power Company; capital, $10,000. 


Momence, Il].—The Momence Electric 
Light Company; capital $3,000; incorpo- 


Boston, Mass.—The New England_Print- 
ing Telegraph Company; capital, $15,000. 
| President, F. B. Dole; treasurer, R. H. 
| Waters. 





IT] 


Fie. 2. 


Short generator were both entirely new when | 


they first started on the 4th of July, they 
have never had to be stopped for any cause 
during the hours of travel since the road 
started. The motors have done their work 
equally well. Each car is provided with a 
standard Bemis truck and two 15 horse- 
power standard motors of the Short type. 
The remarkable thing which strikes one 
upon watching these cars run, is the absence 
of the noise common to the ordinary electric 
motor. This noiselessness is due to the fact 
that these cars are equipped with the insu- 
lated wooden web gears, patents for which 
are owned and controlled by the Short Elec- 


tric Railway Company. Each car makes a 


round trip on this road every 15 minutes, 
and ‘often reach their destination ahead’ of 
their scheduled time. The cars present an 
elegant appearance, and the ease with which 





—ANOTHER VIEW OF THE SAME Roan. 


expressing an unusual interest, that the 
officials of the parent company are making 
preparations to attend, and that the présence 
of Mr. Edison is assured. 


whi-h will be discussed at this session : 
Lightning protection—results of experi- 
ments. 
Insurance of Edison central stations. 
A national code of insurance rules. 
Edison patent litigation. 
Central station steam piping. 
Re-organization of Edison interests. 
_ Grounding the neutral wire in three-wire 
systems. 


Wall street, New York, is arranging for a 
special car to leave -New York-city-at 9:50 
A. M., Sunday, September 14;° ~All who in- 
tend to go, from -here should communicate 





with Mr. Jenks at once. 





The following are’ among the subjects 
! 


Birmingham, Ala.—Consolidated Electric 
Light Company; capital, $500,000. Incor- 
porators, J. F. B. Jackson, R. M. Mulford 
and Robert Jemison. 


San. Francisco,-Cal.—The Sunderland 


| Pacific Coast Telephone Company, capital 


Mr. W. J. Jenks, ‘the secretary, 44 | 


$100,000. The directors are Frank A. Fox, 
T. H. Goodman, William B. Hooper, J. A, 
Fillmore and George W. Hupers. 


Napa, Cal.— Napa Thomson-Houston Elec- 
tric Light Company; capital; $50,000. - Di- 
rectors, Chas. P. Eells of Alameda, and 
Thomas Addison, Samuel H. Taylor, Max 
Caspariand Wm. H. Waite, of San Francisco. 

Philadelphia, Pa. — Suburban Electric 
Company; to furnish heat, light and power 
: by electricity. The capital is $200,000, and 
the directors: T. W. South, “H/A: Mullin, 


J. 8. Disston, P. E. Costello and Hamilton 
Disston. : 
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A comic paper says that the cost of run- 
ning an electric railway may properly be 
charged to current expenses. 





In another column we give some interest- 
ing information regarding the street railways 
of this country. These figures are a pro- 
duct of the recent census. 





JOHN BULL’S JEALOUSY. 


John Bull is green with envy over the 
rapid strides taken by American inventors 
in the field of invention. The English 
journals at every issue contain some slur in- 
tended to detract from the value of the great 
inventions in power, lighting, telegraphy, 
or the multiplicity of applications found for 
the subtle fluid by the ingenious American. 
It is, doubtless, very hard for our English 
cousins to admit that they are beaten in the 
contest of brains, but they can scarcely fail 
to realize the situation, and it would be more 
creditable to bow gracefully to tke inevit- 
able. Just now they are directing their 
slings at the phonograph, and assailing its 
commercial usefulness. It has not taken 
the public on this side of the pond long to 
learn how to employ this marvelous instru. 
ment. The thousands of instruments in 
active use by business men in the dispatch 
of their daily routine, is a safer criterion of 
the commercial value of the invention than 
the slurs of quasi-scientific scribblers, who, 
if they labored until the crack of doom, 
could give birth to nothing more useful 
than a few tomes of platitudinous twaddle. 





UNITED STATES SENATORS ATTACK 
THE TELEPHONE. 


Another serious and unreasonable attack 
has been made on the telephone company, 
at Washington, by Congress. Upon the 
strength of statements made by Senator 
Morgan, of Alabama, the Senate has passed 
an amendment to an appropriation bill 
stipulating that the rate charged the govern- 
ment for exchange service shall not exceed 
$30 per annum, and that, if the company 
refuses to accept this rate, it shall be pro- 
hibited from running its lines in any govern- 
ment building or grounds, or along any 
street bordering on them. In his argument 
favoring this legislation, Senator Morgan 
talked like an ignorant demagogue, declar- 
ing that the Patent Office had granted the 
‘* giant telephone monopoly a franchise to 
commit robbery.’ 

The only reason given by the Senator for 
reducing the price charged for telephonic 
service is the absurd one which has been 
continually presented and exploded ever 
since the business was started—that the 
telephones themselves cost only a few dollars, 
and that customers should pay nothing 
more than a fair profit on this cost, leaving 
entirely out of sight the expense of main- 
taining the lines and performing the service, 
which continually increases with the growth 
of the business. 

The fact that these distinguished govern- 
ment officials so frequently make such 
blunders, suggests the propriety of their 
having the assistance of some such person as 
the talented and eccentric Count Gurowski 
who, when asked what work he had to do in 
the State Department, replied that ‘“‘ his 
principal duty was to keep Secretary Seward 
from making a fool of himself.” 


BOOK REVIEWS. 

‘‘Bulletin of the American Chemical 
Society,” containing a report of the first 
general meeting held at Newport, R. L., 
August 6 and 7, has been received. 


‘* Bulletin dela Société Internationale des 
filectriciens,” for July, has been received. 
This issue contains, among other interesting 
articles, a paper on American electric rail- 
ways, by Mr. Abdank-Abakanowicz. 


‘« Transactions of the American Institute 
of Electrical Engineers,” for June and July, 
1890, appear in a double number containing 
the papers read at the general meeting, held 
on May 21st. All these papers were printed 
in full in the ELECTRICAL REVIEW. 


‘Rules and Requirements of the Pacific 
Insurance Union for the Installation of Elec- 
tric Light and Power,” has been received 
from Mr. Geo. P. Low, of San Francisco, 
one of the electrical inspectors for the com- 
pany. The rules are up to date, and the 
pamphlet, which is of a convenient pocket 
size, contains tables which will be useful to 
the lineman. 


‘*A Successful Man” is the title of what 
is probably the brightest American story— 
typically American—whicb has appeared 
for many years. It is a story of life promi- 
nent in fashion and in politics, written by a 
member of New York’s highest society, who 
displays a genius as a writer destined to 
make her name famous—although she sub- 
stitutes a nom de plumefor her own well 
known one. The story will appear in two 
parts in the Cosmopolitan Magazine—the first 
in the September issue—and is illustrated by 
Harry McVickar, the drawings being made 
from life from acting models who were 
guests and servants at a Long Island country 
house. 





Surely some mischief is brewing. The 
primary battery fiend has not been heard 
from in months. That he is getting in his 
smooth silken work somewhere and pro- 
ducing a “‘ blaze of light from a lot of old 
cups”—as we once heard it eloquently de- 
scribed—to the astonishment and delight of 
the speculative uninitiated is absolutely 
certain, It worries us that we cannot keep 
him in sight. 





CORRESPONDENCE. 


Electrical News from Electrical Centers. 


OUR WASHINGTON LETTER. 


Work on the Judson Pneumatic Railroad is 

being vigorously prosecuted, and the man- 
gem expect to have it running in the course 

two months. The power station will be 
equipped with two Babcock & Wilcox 
boilers, one 500 horse-power compound Cor- 
liss engine made by Cooper & Co., Mt: Ver- 
non, Ohio, and Ingersoll air compressors, 
The air will be conveyed, under 80 pounds 
pressure, through six inch cast iron pipes to 
the engines, where it will be heated to 400° 
Fahrenheit, before being used. Four en- 
gines, 40 horse power each, built by B. W. 
Payne & Sons, Elmira, N. Y., are set in 
brick compartments, about 16 feet square 
and 6 feet deep, under the track, 1,500 feet 
apart. These engines are to be run at a 
speed of 250 revolutions, and will be con- 
nected to the main shaft by 12 inch belts. 
The engine and shaft pulleys are both 36 
inches in diameter and are five feet between 
centers. Each engine is expected to drive 
an independent section of the main shaft, 
1,500 feet long. The shaft is a hollow cylin- 
der, nine inches in diameter, made in 20 feet 
lengths and connected by swivel joints. The 
track construction is almost identical with 
cable road construction, and is so arranged 
that the pneumatic apparatus can be re- 
moved and a cable substituted, should such 
a change be found desirable. 

Electrical Engineer Mailloux, who is con- 
ducting the — e batt ry experiments for 
the Metropolitan ailroad, has made decided 
improvements in his street car, which is now 
running very smoothly over the entire length 
“nd the road, and doing its share in transport- 

passengers. Mailloux states that a care- 
fu record of the cost of operating this car 
has been kept, and that experience shows 
that itcan be run somewhat cheaper than 
horse cars. 

Woodward & Lothrop’s large dry-goods 
store is being fitted with an independent 
incandescent lighting plant under the super- 
vision of Mr. C. O Mailloux. One 100 
horse-power Corliss engine, made by Frick 
& Co., of Waynesboro, Pa., will drive two 
Mather dynamos of 650 lights each and one 
of 300 lights capacity 

The Washington Electric Li at Company, 
organized under the laws of W est Virginia; 
capital, $250,000, shares, $25. Incorpo- 
rators, H. J. Gray, S. 8S. Henkle, J. Geo. 
Gardner, J. H. McGowan, Wm. H. Mat- 
tingly and W. W. Rapley, proposes to estab- 
lish a central station in Washin a, BD. C., 
and supply incandescent lights by the 
Loomis direct current system. 

The Edison Lighting and Power Interests, 
which include the street railroad system 
heretofore known as the Sprague system, 
are represented here by Mr. Geo. W. Silsby, 
who has so long been in the active service of 
the Edison Company, and who has opened 
an Office in room No. 58, Atlantic Building. 
He has control of the business in Maryland, 
Virginia and the District of Columbia. 

The Perret Motors are coming into quite 
extensive use, and are doing good work. 
The agents, Burket & Co., are now putting 
up two of six horse-power each, one to run 
seven small printing presses, and the other 
to run a Whittier elevator in a six-story 
building. oe 

Washington, D. C., C., August 30. 


IN NEW ENGLAND. 


The New Britain Electric Light a . 
station is undoubtedly one of the 
equipped and among the most Seaier” 
ous local electric light enterprises in 
the country. Mr. L. C. Whitney, the man- 
ager and electrician of the company, 
has been remarkably successful in promot- 
ing electricity as an illuminant in New Brit- 
ain, not only for city lighting, but also for 
commercial purposes and among the resi- 
dents; 150 arc lights and 1,600 incandes- 
cents are now inuse, which will be increased 
early in the Autumn. The dynamo room 
equipment of the station comprises the fol- 
lowing: Five Schuyler arc machines, three 
of 35 lights capacity and two of 50 lights 
capacity; four Edison incandescent dyna- 
mos, each of 450 lights capacity; two Ide en- 
gines, one of 100 horse-power and the other 
125 horse-power; one New York safety engine 
of 50 horse-power, and one Fitchburg engine 
of 50 horse-power. The equipment of the 
boiler room consists of the following: One 
Hazelton ‘‘ porcupine” boiler, 215 horse- 
power; one H. B. Beach & Son boiler, 
125 horse-power (set with Jarvis patent 
furnace); one Wainwright feed-water heater 
of 300 horse-power; one Knowles steam 

ump and one damper regulator from Locke 

ros., of Salem, Mass. The boiler room is 
80 arranged that 150 tons of coal may be 
cared for at one time, and the coal bins be- 
ing beneath the roadway, the coal is easily 
removed from the carts. The arc light cir- 
cuit for lighting the streets is eight miles in 
length, and these lights are porpended from 
50 ‘‘Brady”, mast arms and 36 poles, re- 
spectively. 
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PLANTSVILE, CONN. 


The Factory and Offices of the Connecticut 
Motor Company are located at this pretty 
village, amidst one of the most charming and 
picturesque sections in central Connecticut. 
‘The factory buildings are on the line of the 
Northampton branch of the New York, 
New Haven and Hartford Railroad, about 
one-fourth mile north of Plantsville. The 
main building is 100x40 feet, and is used for 
general machine work and assembling. 
Polishing shop is 30x30 feet, used for grind- 
ing and polishing purposes. Generating 
and testing rooms adjoining the engine room 
occupy a separate building, each being 25x 
15 feet dimensions, and equipped with every- 
thing requisite for thoroughly experiment- 
ing and testing every machine before it is 
shipped from the factory. The present 
manufacturing facilities being overtaxed, the 
company is negotiating for the large brick 
building adjoining the property it now 
occupies, and expect to have the new 
quarters fitted up with machinery and an 
additional force of men at work about the 
beginning of November. The company 
manufactures one of the best stationary 
motors now in the market. It is made 
in various sizes, from one-half to 25 horse- 
power. Generators of any size arealso made 
to order. The resistance box used by this 
company on its motors is a cast-iron box 
with slate top, the object being to render it 
entirely non-combustible. On every motor 
is placed a self-oiling journal box in which 
shaft runs through areservoir containing oil, 
and having a loose ring on the shaft which 
carries the oi] up to bearing as required. 
This arrangement, although not new, re- 
duces the cares of the attendant to a mini- 
mum. The officers of the Connecticut 
Motor Company are, R. E. Dunston, presi- 
dent; 8. Blakeslee, Jr., treasurer; and J. R. 
Stagg, secretary. 

BrIsToL, Conn. 

The Sessions Foundry Company, of the 
above-named town, make iron castings for 
electrical purposes. Dynamo and motor 
magnets are cast of a special mixture of 
iron that is said to give much better elec- 
trical results than ordinary castings. This 
company is enjoying a very large and 
rapidly increasing patronage from manu- 
facturers of dynamos and electric motors. 

The Bristol Electric Light Company is 
rapidly pushing toward completion its new 
brick station. The lighting capacity of the 
present station is 65 arc lights and 400 in- 
candescents, both of the Thomson-Houston 
system. The engine used isa New York 
safety of 50 horse-power, which, together 
with a Bigelow boiler of 60 horse-power, 
constitutes the present power equipment. 
The new station wheo finished will have 
three times additional power and lighting 
capacity now afforded. The new. equip- 
ment will include a Thomson-Houston 650- 
light alternating machine, several Thom- 
son-Houston power generators, a Hazelton 
*‘porcupine” boiler of 200 horse-power 
(already in position) and a Harris-Corliss 
engine of 200 horse-power. The new sta- 
tion will probably be in shape for business 
early in September. We ee Be 





OUR CHICAGO LETTER. 


The Great Western Electric Supply Com- 
pany have recently received a large invoice 
of telegraph supplies, and report a large 
sale of same, more a the learners’ 
outfits. Large invoices of the same class 
of goods are on the road, and the company 
expect a large sale of these goods throughout 
the West. The new catalogue of this com- 
pany is inthe hands of the printer and is 
expected to be out within a week. The 
catalogue is a very complete one. This, 
which is only a forerunner of other cata- 
logues the company contemplate, will be 
called their ‘‘ sketch catalogue.” 

Incandescent Lights were put to novel use 
at Evanston, IIl., on the evening of a 
20, at which time the business men held 
their picnic and parade. All the wagons 
were decorated indicative of the business of 
the owner. 

J. H. Munson & Company, electrical supply 
dealers, had a large wagon trimmed with 
incandescent electric lights, which not only 
covered the wagon but were displayed on 
the horses as well. Current for the lamps 
was furnished by 27 Pumpelly storage 
battery cells carried in the wagon. The 
affair was uniqueand presented a novel and 
pleasing sight. The business men of Evans- 
ton seem to appreciate the many advantages 
of electric lights. This is plainly shown by 
the fact that 3,000 lights are now being 
supplied from the central station which was 
built only six months ago. 

. A. Furber, 618 Stock Exchange 
Building, is erecting extensive flats on the 
South side which will lighted throughout 
with electric lights. 

The Domestic Sewing Machine Company 
awarded the United States Electric Company 
the contract for lighting their new building 
in Chicago, 

Through the Kind Invitation of Mr. Patton, 
of the Patton Motor Company, corre- 
spondent took a trip to Pullman, Ill. , at which 





place the above company is manufacturing 
its motors. On arriving at Pullman, the 
party, consisting of Mr. Patton, Mr. Wm. 

ood, Mr. H. N. Weidner, of the Electro- 
Dynamic Company, of Philadelphia, Pa., 
and the writer, repaired to the yards of the 
Pullman Car Company where a Patton motor 
car was side tracked. A trip was made 
over the line, which is full of curves, it bein 
built for severe tests. The car is controll 
from the front platform in about the same 
manner as other systems and responds 
quickly to the touch of the driver, running 
in either direction; starting and stopping 
without apparent exertion. After the ride, 
atourof the immense shops of the world 
renowned Pullman Company was made, and 
much of interest to the party wag found in 
all departments, especially the street car 
department, where a large number of cars 
were being equipped with electric motors of 
different well known types. A good-oppor- 
tunity was given to examine the different 
motors, asa passageway was found under the 
cars in course of construction. The party 
returned to Chicago in the afternoon feeling 
= paid for their interesting and pleasant 
trip. 

Personal.—W. B. Knight, the well-known 
civil engineer, of Kansas City, Mo., was a 
recent visitor in the smoky city. Mr. Knight 
has been — general manager of 
the Patton Motor Company.—Mr. H. N. 
Weidner, of the Electro-Dynamic Com- 
pany, of Philadelphia, Pa., stopped in the 
city a few days this week, while en route to 
Dubuque, Iowa, where his company have 
recently equipped a street railway. 

The Chicago Edison Company met with a 
rather serious accident on Thursday morn- 
ing last, in the breaking down of two large 
engines used in driving a number of Edison 
dynamos causing a partial suspension of 
business for a short time. The cause of the 
accident was the blowing out of the cylinder 
head, and the releaseu piston rod flyin 
through the air at a terrific rate, disabl 
another engine near by. In a short time the 
damage was repaired and the supplying of 
current for light and power resumed. 

The Prismatic Fountain erected in Lincola 
Park sg which was a gift to the city 
from Mr. Yorke, president of the cable 
road, was started on Thursday evening last, 
and viewed by thousands. Thesight of man 
incandescent electric lights shining benea 
the water was indeed beautiful. 

The Employes of the Edison General Elec- 
tric Company, Chicago office, presented Mr. 
8. D. Greene, who has been acting manager of 
this office since May last, with a very elegant 
scarf pin set with diamonds and sapphires, 
in token of their esteem and appreciation of 
his kind and manly dealings with them. 

The National Electric Manufacturing Com- 

any, of Eau Claire, Wis., is pushed to 
ts utmost capacity, the factory running 
night and day. During the month of July 
this company report the closing of 16 con- 
tracts, aggregating 7,450 lights. The above 
eee will soon place on the market an 
alternating machine without an exciter. 

Mr. S. D. Greene, who has been acting 
manager of the Chicago office of the Edison 
General Electric Company, will soon leave 
for New York to fill the position as first 
assistant to Samuel Insull, second vice-presi- 
dent of the Edison Company. In Mr. 
Greene’s management of the Chicago office 
there has been no better illustration of true 
business capabilities than displayed by him 
since last May. In that short time he has 
not only won the esteem and admiration of 
all who came in contact with him, but also 
the esteem and respect of all the company’s 
employés, and it is with universal regret 
that they part with him. 

Personal.—Samuel Insull, second vice- 
president of the Edison General Electric 
Company, and John Muir, general manager 
of the railway department of the same com- 
pany, were recent arrivals in Chicago. 

Chicago, August 26, 1890. D. B. D. 





OUR PHILADELPHIA LETTER. 


The Horn, Brannen & Forsythe Manufac- 
turing Company, 427-433 North Broad street, 
is enjoying a good steady business in the 
electrolier and combination fixture line. Mr. 
Brannen thinks indications point to an ex- 
cellent Fall trade. 

Mr. Charles A. Bragg, of the Westing- 
house Company, reports business booming 
as usual. A 600-light United States dynamo, 
with a Westinghouse compound engine to 
run it, has recently been placed in the Pres- 
byterian Hospital in this city. The wiring 
of the builcing issomething quite unique. 
The circuits are so arranged that it is im- 
possible to be without light and possible to 
have none but the corridor lights in opera- 
tion. Each floor is wired so that an attend- 
ant can light up any one room or ward 
without disturbing any of the others. 

The Philadelphia Market House, probably 
the largest in the country, has just been 
equipped by Mr. Bragg with 40 of the 
new Westinghouse flat carbon arc lights and 
a 900-light United States incandescent dy- 
namo. Three Westinghouse standard en- 
gines furnish the requisite power. 





Marine Installations are quite a hobby 
with Mr. B The Clyde Line Steamer 
‘** Algonquin” has been very handsomely 
—_ with 250 incandescent lights. 
Export Coal Company’s steamer 
**Carbonero” is lighted throughout on the 
United States incandescent system, has a 
6,000 candle-power search light and West- 
inghouse engines. All the lighting, includ- 
ing the search light, is done by the same dy- 


namo. 
eo of Two Tugs belonging to the Nor- 
folk and Western Railroad, is equipped with 


two United States dynamos, either one of 
which controls a 6,000 candle power search 
light, lights the boat and furnishes current 
for-two arc lights, each with 1,000 feet of 
cable attached. These latter are to place 
on wrecks or on a pier. 

Jacob Read’s Sons have recently placed 
in each of their large bulkhead windows, 40 
United States incandescent lamps to take 
the place of arc lights formerly in use. One 
of these windows is said to contain the largest 
pane of plate glass in the world. 

The Baldwin Locomotive Works are now 
equipped with 40 of the flat carbon West- 
inghouse arc lights. 

he Media, Pa., Electric Light Company 
has recently increased the capacity of its 
plant by adding a 750-light Westinghouse 
alternator and engine. 

The Allentown, Pa., Electric Light and 
Power Company has installed a 500-light 
— alternator. 

The Borough of Emaus recently started a 
Westinghouse alternating arc plant with 

t success. Since starting, the capacity 
as been increased 30 per cent. 

Mr. Sawyer, of the Thackara Manufactur- 
ing Company, has been spending the past 
six weeks in California. He is expected 
back shortly. 

Chadbourne, Hazelton & Company have 
all the work they can take care of at pres- 
ent. Mr. Stadelman, the chief engineer, is 
kept hustling installing Wenstrom dynamos 
and motors. These machines are meeting 
with the cordial reception they deserve, 

Philadelphia, August 28. 8. L. 





OUR BOSTON LETTER. 


The Eastern Electrical Supply and Con- 
struction Company has been organized with 
a capital of $50,000, and will locate at 74 
Federal street, this city. They propose to 
carry a full line of supplies for electric light, 
railway, telegraph and telephone companies. 
They are to be the sole New England agents 
for J. H. Bunnell & Company, of New York, 
and have the control of the Auxiliary fire 
alarm for the territory of Massachusetts. 

The City of Lowell under the new contract 
will pay 40 cents per light of 2,000 candle- 

wer instead of 50 cents as heretofore. 

he hours are from one-half hour after sun- 
set until an hour before sunrise. 

it is Expected that the town of Wakefield 
will be lighted by electricity within a month. 
The Citizens’ Gas Company has ordered the 
material, including a 1,500 horse-power 
boiler, :or its new electric plant. The 
Wakefield and Stoneham Street Railwa 
which is to be started in the near future will 
be supplied with electric power by the gas 
company. 

The West End Railway Company will com- 
mence the new electric line to Egleston 

uare next Tuesday. 

Committee of the Providence 
city council have prepared a favorable re- 
port on the petition of the Union Railway 
Company for the erection of atrolley system 
on its lines in that city. A company of out- 
of-town capitalists has been formed to con- 
struct a trolley road from Providence to 
Pawtucket, and on the east side from Provi- 
dence to Barrington, Warren and Bristol. 
The new company intend to use the doubie 
trolley - ag 

The New Electric Power Plant for the 
Lynn and Boston Railroad, which will 

robably be located on Broad street in Lynn, 
Is to cost about $75,000. 

The New Electric Light and power station 
in Beverly, work on which was commenced 
last Monday, will, when completed, be one 
of the finest stations in Essex County. 

The Lawrence Board of Aldermen gave a 
hearing to the Merrimac Valley Street Rail- 
way Company last Monday night, on their 
petition for new locations and the right to 
operate all its lines by electricity. They 

ropose to use the single trolley system. The 
New England Telephone and Telegraph 
Company sent a letter of protest, and the 
Aldermen reserved their decision, 

A Meeting of those interested in the pro- 
posed electric road at Rockland, Mass., is 
soon to be called and a company formed. 
As soon as the charter has been obtained, 
the necessary $100,000 will be raised and 
work commenced. The first part of the 
road to be built will be from Rockland to 
Hanover and from there to South Wey- 
mouth and Abington. 

The Essex Electric Street Railway after 
several trials have decided to abandon the 
vertical double trolley system and will adopt 
the horizontal double trolley. W.I.B. 

‘Boston, August 80. 





CONVENTION NOTES. 





ADDITIONAL INTERESTING MATTER RELAT- 
ING TO THE CAPE MAY ELECTRIC 
LIGHT CONVENTION, 





Capt. Willard Linewire Candee shed the 
effulgence of his military countenance upon 
the assembled multitude. 


Mr. A. B. Laurence, the well-known belt 
man, was present as the representative of 
the Shultz Belting Company, of St. Louis. 





Mr. E. Parkinson had a big pocketful of 
circulars showing some belting installations 
by Chas. A. Schieren & Co., of New York. 


President H. 8. Winston, of the Illinois 
Electric Material Company, of Chicago, 
made many friends among the electric light 
men. 





Mr. Chas. L. Tolles, of Hartford, in addi- 
tion to ably representing the Jewell Belting 
Company, entertained his friends with a 
number of choice songs. 





Dr. Schuyler S. Wheeler and Prof. Fran- 
cis B. Crocker were both on hand. The 
Crocker-Wheeler Motor exhibit was very 
complete and placed advantageously. 





C. G. Lyman, secretary, represented the 
Queen City Electric Company, of Cincin- 
nati, at the Cape May Convention. His 
company manufactures dynamos and mo- 
tors. 





Mr. Geo. T. Manson was on deck as 
usual. He hasn’t missed an electric light 
or telephone convention since the respective 
associations were originally honored with 
his presence. 





The genial and able Mr. M. M. M. Slattery 
was most warmly greeted at the Cape May 
Convention. No man in the electrical field 
has more friends than this very ingenious 
inventor, and all are pleased to know of his 
pronounced success in his electrical work at 
Fort Wayne. 





The Bryant switch people were out in 
force at the Convention, and in addition to 
being able and energetic, presented strong 
claims for the honor of being the hand- 
somest electrical party. As they were un- 
der the leadership of Col. John C. English, 
it would be difficult to dispute this claim. 





JEST FOR FUN. 

Springfield, Ill., is now in a quandary as 
to the desirability of mules or electricity as 
a motive power for her street cars. Presum- 
ably there is a suspicion that both means are 
apt to shock one.— Chicago Times. 





Judge— What is the man charged with ? 
Officer—Electricity, your Honor. He 
stole a battery.— Texas Siftings. 





These electric executions 
Are a grand device ; 
Like no other thing on earth, 
Test a man's intrinsic worth, 
For they kill him twice. 
—Texas Siftings. 





Now, if the strikers could only get points 
from a streak of lightning! Look at that 
strike.—New York Evening World. 





“‘T seldom touch upon the subject,” said 
the electrician when asked to explain elec- 
tric currents.— New York Tribune. 





The next convention of the National 
Telephone Association opens at Detroit, 
Mich., on September 9th. 





The interesting*analysis of voltaic action 
on telegraph lines published in last week’s 
Review touches a responsive chord in an 
old operator’s experience, as Mr. Flanery’s 
letter, published in another column, shows. 
What with air leaks and pole leaks, and a 
telegraph wire battery setting up a current 
on the line, it is not to be wondered at that 
so few telegraph companies pull through 
with the balance: on the right side of the 
account. 
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»*» Bell. telephone wires im Montreal, 
Can., are to be laid in subways. 

«, It is expected that the telephone con- 
vention ‘next year wilt be held -in- New 
Grleans. ‘Many of the-telephone men of the 
country have never visited this great city.of 
the South, and will be pleased to take it in. 


«*, The Southern -New England Tele- 
phone Company has agents at work taking 
an inventory of the stock in New Haven, 
Conn. All of the instruments used are 
rented from ‘the: Bell Telephone Company, 
and have to be accounted for annually. 


«*, Col. J. N.. Keller, general mana- 
ger of the New. England. Telephone 
Company, has returned from a European 
trip, having greatly enjoyed his brief yaca- 
tion from the ,hard work which naturally 
comes from a man of his energetic nature 
when at the wheel. - 


«*» The American Bell telephone output 
for the month ending August <0 was as 
follows: 


1890. 1889. {ne Dec 

Gross output...... 4,322 4,302 —— 
Returned. ........ 2,761 2,471 290 nee 

i nvescexss 30. nae 1,831 ewe 27 
Since Dec. 21. 1889-90, 1888-89. Inc. Dec. 
PNebran ciadegin 2,686 38,640 4,046 iene 
Returnéd.......... 17,752 16,142 ~—-1;610 

eee t+» 24,0384  - 22,498 2,436. 


«*, Au independent bill has been intro- 
duced in both Houses of Congress giving the 
District Commissioners authority to fix all 
telephone rates in Washington and George- 
town, and stipulating that they shall not be 
more than $50.00 for special wires ; $40.00 
for wires with three subscribers, and $30.00 
for wires with more than three subscribers. 
There is no probability that this bill will be 
passed this session, ee 

cnn cipal iene 

A Chinese Telephone. 

A press dispatch from San Francisco, 
Cal., states that the: Sunset Telephone 
Company is likely to have a persistent rival 
ina party of Chinese in that city whose in- 
genuity has enabled them to. perfect an in- 
strument which works remarkably well, and, 
itis asserted,is not an infringement on the Bell 
patents. The new instrument was brought 
to light through an investigation of the tele- 
phone company, which became suspi¢ious of 
the increasing number of orders for the re- 
moval of instruments from Chinese shops. 

For many months Wong Ching Wah, 
otherwise known as W. C. Young,.a highly 
educated and intelligent Chinese, has been 
engaged in electrical experiments with a 
view to perfecting his smattering knowledge 
of the science, obtained in an Eastern col- 
lege. Wah is employed as a teacher in a 
Protestant Episcopal Mission. at 915 Clay 
street, and has been able to prosecute his ex- 
periments only at odd hours when his ser- 
vices were not required at school. Abouta 
year ago he conceived the idea of attempting 
the construction of a telephone. From the 
electrical supply house on Mission street he 
purchased the necessary parts of instruments, 
and a wood engraver on Kearney street, 
under his Chinese customer’s instructions, 
knocked together a box for the reception of 
the completed telephone.. Wah screwed the 
parts together, and the result was so satisfac- 
tory that he straightway constructed a 
second similar instrument. This he set up 
in a neighboring meat shop, the first instru- 
ment having already been placed in position 
inthe Mission, Wah and his meatshop friend 
strung a wire between the two points, and 
then each rushed home to his telephone for 
the first test, It worked like a charm, and 
within a week the proud electrician lad re- 
ceived from‘his friends-and acquaintances 
dozens of orders for similar-telephones. He 
filled orders as rapidly as possible, and as 
fast as new ibstruments were completed and 
put in position, those of the Bell Company 
were removed. 








*$OME IMPORTANT ELECTRICAL | 


PATENTS. 
EICKEME¥ER'S. XOLT OR AMPERE METER. 
. In.instruments as ordinarily constructed | 
for measuring volts and amperes the indicat- 
ing needle responds very slowly fo’ yaria- | 
tions of current, an incident ascribed . by 
Mr. Eickemeyer to the fact that the indica- 
tors carry masses of iron of- considerable 
bulk in ‘which more or less permanent } 
magnetism,is developed. Inthe construction ' 
ofhis ampere meter, recently . patented,: Mr. | 











the abutting edges of the two pieces,so as to 
make them weld uniformly over the whole 
surface, Mr. Robb proposes to place between 
them a piece of metal of less cross section, 
which.-will, of course, for that reason, 
be ‘rendered plastic sooner than the larger 
pieces. When this primer is softened by the 
current the. two pieces are pressed together, 
causing: the primer B to spread uniformly 


over the surface, thus conducing toa good | 
weld. The piece B may be a disk of metal | 


or a spiral of wire. 
OAKMAN’S INSULATOR. 


The improvement. consists in 
iorly grooving the petticoat A, the de- 


The accompanying engraving illus- | 
trates an insulator recently patented. | 
inter- ' 





machine, invented. by Prof..Elibu' Thomson. 
As will be understood after an inspection of 
the illustration it comprises a pair of clamps 
CC! in which the two pieces of metal to be 
welded are held and a transformer P for 
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very small and. separated masses of -iron, || 
which. when.: magnetically influenced are! 
capable of promptly’ moving the indicator, 

and in which the drag due to residual mag-! 
netism is not present... The engraving il-'| 


., | lustrates the new instrument provided with a | 


coarsé wire coil to indicate amperes; to 
indicate volts a fine wire cuil would be sub- 
stituted. A disk ¢ of brass, rubber or other 


-- | non-magnetic material hasits axis journalled 


in the coil, so that the lower portion of the 
disk will lie near the-eenter of the coil; a 
series of pins f are secured to the disk near 
the edge, over. which little iron riders ¢ c} c? 
may be fastened to the disk..: These may be 
shifted to make the instrument sensitive to 
large or small changes of current. An 
aluminium index is secured to the.axis: of 
the disk. When current flows-in the coil 
the bits of iron are drawn ‘toward. the center 
and the index shifted. _The scale-platé must 
be read according to a. chart, as the reading 
must be interpreted differently. with differ 
ent adjustments-of ‘the -bits of iron. 
ELECTRIC’ POWER TRANSMISSION. 

Prof. Elihu Thomson has recently patented 
a system: of: electric transmission of power 
in which a continuous current circuit and an 
alternating current circuit extend from the 
supply station to the motor station. At the | 
former a continuous current. generator and | 
an alternating current generator are con- 
nected to the two circuits, respectively. | 
Each driven motor, which.is of. the multi- | 
polar type, has its- field-magnets-excited by | 
the: continuous currents,-and its. armature 
coils connected to the alternating current | 
mains. 
PREVENTING INDUCTIVE DISTURBANCES ON 

TELEPHONE LINES, 

Prof. Thomson has also patented a system 
of electric power in which secondary batter- 
ies are placed in parallel with:the car motors, | 
the batteries being located at all points | 
along the line where there is likely to occur | 
a considerable increase: of load upon the | 
motors. The lowering of .the speed of the | 
motors at such points increases the flow of | 
current and Jowers the potential of the | 
mains. The reflex-action of the secondary | 
batteries, it is: claimed, prevents any great | 
fall of potential, and thereby prevents seri- | 
ous interference with telephone lines which | 
may lie in inductive proximity to the power 
circuit. 

ELECTRIC WELDING. 

The accompanying illustration shows an 

improyement in electric welding recently 








patented by R.- Robb, of. Boston. AA are 
the two pieces of metal to’be welded, held 
in clamps, as usual, Instead of dressing off 











sign being, of course, to prevent moisture 


| during storms climbing the inside and es- 


tablishing a ground connection. 
COMBINED PUSH BUTTON AND. BATTERY. 
A novelty in push buttons is shown in the 
accompanying engraving. A chloride of 
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silver battery B is mounted in a 
wooden case provided with screw caps. 
The zinc element 61 of the battery is 
in operative relation to a, terminal G, 
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| which may be caused to close ‘the -circuit 


by push button F. 
ELECTRIC WELDING, AND SHAPING. 
In the accompanying engraving we illus- 


trate an improved welding and shaping 








‘stand. 





converling a supply current into one 
of great quantity or heating power. 
A dieblock or anvil is. provided, upon 
which the. edges to be welded.: are 
laid, and a drop hammer D is ‘pro- 
vided for shaping the joints, when the 
weld has been made, into the desired 
“shape. The apparatus is provided 
with means for bringing the clamps 
toward each other when the metal has 
been rendered - sufticiently plastic, by 
the current to establish a weld. The de- 
tached views show the product of the 


machine, 
edits teak: 


Another Postal Telegraph Bill. 

At the instance of the Postmaster-General 
Senator Sawyer recently introduced a bill-to 
establish a limited postal telegraph service. 
The bill, among other things, provides that 
all post offices, wherever feasible, shall .be 
connected with telegraph stations, and, in 
addition, the Postmaster-General may desig- 
nate other post offices and telegraph offices 
as postal telegraph stations. The Postmaster- 
General is further empowered to contract 
with one or more lines of telegraph com- 
panies now in existence for a period of: 10 
years, and rates for this service are to be es- 
tablished as follows : 

For the. first 20 words or Jess, counting 
address and signature, between postal sta- 
tions of the same State and less than 300 
miles apart, 15 cents. 

Between stations more than 300 miles 
apart, and not in the same State, 25 cents 
for the first 20 words or less. No rate shal] 
be greater than 50 cents for 20 words. This 
is considerably lower than the present West- 
ern Union day rate for the distances given. 
It is further provided that within two years 
after the passage of the bill, one-half of the 
postal telegraph stations contemplated shall 
be connected by the wires of the companies 
receiving the contract, and within the next 
succeeding year at least one-half of the re- 
mainder shall be so connected. The bill 
empowers the Postmaster-General to pre- 
scribe the rules and regulations for carrying 
out the purposes of the bill. The measure 
is well calculated to bring abouta reduction 
in the existing telegraph tolls without work- 
ing a particular hardship upon the com- 
panies who, under contract with the govern- 
ment for a whole decade, are assured a ‘cer- 
tain and adequate income during the life of 
the agreement. The billis a step in the di- 


| rection of cheaper and more rapid corre- 


spondence, and, should it become a law, will 
place the people of the United States upon 
an equality with those of England, Germany 
and France, without the necessity of a gov- 
ernment control of the telegraph which, for 
political and State reasons, is open to some 


| objections in our Republic. 


—_e = eo —_——_ 
The Anvil Chorus. 

Mr. Patrick Sarsfield Gilmore, who has 
just finished a very successful season with 
his famous band at Manhattan Beach, made 
a novel use of the electric current to heighten 
the effect of one of his most popular num- 
bers, the ‘‘ Anvil Chorus.”” When the ham- 
mers are supposed to strike the anvils, Mr. 
Gilmore presses, in time with the music, a 
row of push buttons fastened to his music 
These buitons are connected into 
circuits which run toa battery of cannon 
placed on the lawn outside the band stand. 
As each. button is pressed a gun peals forth, 
the music .ending with a rattle and bang 
which is decidedly startling. 
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Air as a Conductor of Electricity. 


To THE Eprror oF ELEcTRICAL REVIEW: 

That is a most interesting and valuable 
research of Mr. Bennett’s, which you publish 
in the Review of August 23d. It is strange 
that such work as this is all done on the 
other side of the Atlantic, that no one in the 
service of the Western Union or the other 
telegraph companies on this side, which are 
daily stringing copper wires, should have 
discovered so important a source of trouble. 

The galvanic action between the copper 
and iron or galvanized iron, which as we 
know is zinced iron, is reasonable, and can 
be readily accepted by those telegraphers 
who have taken the trouble to study the 
chemistry of the battery and the source of 
E.M.F. Of course, the film of moisture 
along the supports is the electrolyte between 
the copper and iron wires which are the 
plates or electrodes. This action between 
copper and galvanized (zinced) wires will ex- 
plain to some extent a portion of the trouble 
experienced in working quad circuits on 
copper wires strung beside galvanized wires 
and vice versa. A*quad battery of 350 volts 
soon makes itself felt on this principle. 
Moreover, the zinc being the sacrificial 
metal, will, wherever they are brought in 
contact by moisture, be wasted or worn away 
even without the aid of any battery current 
except such as generated naturally between 
them. This paper of Mr. Bennett’s ought to 
receive quite a welcome from those who 
have the care of quadruplex and other 
multiple telegraphs, but then they do not 
put men in care of quads now who have 
even a slight appreciation of such refine- 
ments. 

The experiment with the deal plank and 
the box with bronze wire I have made sub- 
stantially myself, it being suggested to me 
in an unexpected or accidental manner. 
One day stepping on a moist place about 
five feet square around an operating table, 
I reached out to open the circuit, and my 
fingers touching the metal of the key, I re- 
ceived a smart shock. This surprised me, 
for there wasa wide margin of dry floor 
around the wet place upon which I was 
standing, and the floor is 40 feet square and 
50 feet above ground. I touched the key 
again and then the binding screw of the re- 
lay, and got a shock each time. Close 
examination satisfied me that there was no 
ground or leak through the floor, and I con- 
cluded that the film of moisture made by 
mopping the floor was charged like ove side 
of a condenser with the other side insulated, 
or like a long well insulated wire with the 
distant end open. 

Now, a person in a perspiration standing 
on an insulated support would, upon touch- 
ing a highly charged wire, get quite a 
shock, depending upon the superficial 
dimensions of the body and its distance 
from a wall or other nominally poor con- 
ductor, the air between the person and the 
wall being the dielectric. I have read of 
several accidents, in the New York Herald, 
which seemed to give the particulars clearly 
which I could account for in no other way. 
In one or two cases the persons had but one 
hand op a wire or switch handle and were 
knocked off step ladders, and as far as the 
description went there was no possible way 
of making a circuit. Sothen such accidents 
are apparently the effects of a condensing 
action. But they have not been so ex- 
plained, so farasI know. It seems to me 
that the expert has pushed the electrician 
aside, and audacity, always a strong face, 
still rules the hour. 

I was very glad to see Mr. Bennett’s state- 
ment in reference to conduction by moist 
air, as it throws the first publicly expressed 
doubt upon the time-honored belief that 
the atmosphere is at all times a non-con- 
ductor. My experience of daily tests for 
two or three years at New Orleans on new 
lines, new wires, new poles, new well- 
painted arms and new conical glass, led me 
to doubt the general belief. For on some 
mornings the insulation would fall to 
75.000 per mile and even lower, and, so far 
as I could see, there was no cause for it, as 
there had been no rain and the morning was 
not apparently unusually damp. But on 





all mornings of such low insulation, the 
Government hygrometer registered 90 and 
upwards. It is a fact, of my own ex- 
perience, that with the hygrometer at 95 
there is not insulation sufficient to work, 
without considerable difficulty, a circuit 150 
miles in length or even a less distance. 

When we reflect that at a temperature of 
77° F., which is common at New Orleans, 
a cubic foot of air contains ten grains of 
water, and that electricity, like light, is only 
cognizable in contact with matter; also, 
that when new matter comes within the 
field of the force acting within and around 
the wire, that the something usually called 
ether within and around the new matter 
becomes cognizable as electricity ; then it 
is not easy to see why, in view of ‘the 
modern theory,” the field surrounding the 
wire should not be extended considerably 
into the moist air, though not far enough 
to reach the ground, and proportionately 
exhaust and monopolize the sending current 
along the wire’s whole length. 

Be this as it may, Mr. Bennett has given 
us a very valuable paper, and we will always 
be glad to hear from him. 

Davip FLANERY. 

Mempuis, TENN., Aug. 25, 1890. 

———_e me 
Contracts Made by Mail or Telegraph. 

The question of rights and liabilities un- 
der contracis made by correspondence, or a 
series of letters or telegrams to and from 
some one in another city in relation to mu- 
tual business transactions, is one that is 
frequently arising in business life, says the 
American Merchant, and with the principles 
of law governing such contracts or such 
correspondence it will be advantageous to 
most business men to be familiar. Con- 
tracts thus made are in their nature the 
same as all other contracts and governed by 
by the same rules, viz., there must be par- 
ties capable of contracting, a subject matter 
to be contracted for, a sufficient considera- 
tion, and an assent by each party to the 
terms proposed by the other. The only 
difference is in the time of the assent or 
completion of the contract, and it is of the 
rules governing the determination of this 
question only that we propose to write 
now, and to give only those more familiar 
rules that are well established by adjudi- 
cated cases. 

An offer made by mail or telegraph isa 
continuing and open proposition until its 
receipt by the party to whom it is addressed, 
and such reasonable time thereafter as will 
enable him to accept or refuse it, or until 
actual notice of its withdrawal by the party 
making the offer reaches the party to whom 
the offer has been made; and any act done 
by that party evidencing an intent to ac- 
cept it before actually receiving such notice 
of its withdrawal, is a completion of the 
contract. 

It may be withdrawn by the party mak- 
ing it at any time previous to its acceptance 
by the other, but this notice of withdrawal 
is not operative until it has actually reached 
the party to whom it is addressed. 

For instance: If A should write to B, 
making a certain offer forcertain goods, and 
B should write accepting such offer, the 
contract would be completed at the time B 
posted his acceptance, although A might, in 


the meantime, have written another letter 


withdrawing his offer, providing that Bhad 
mailed his acceptance before receiving the 
notice of withdrawal. In other words, the 
contractis complete at the time of mailing the 
acceptance of the offer and not at the time 
of the receipt of such acceptance by the 
party making the offer. 

Should B delay his acceptunce, however, 
until the receipt of the notice of withdrawal, 
no acceptance then made could operate to 
bind A to the contract. 

The offer need not be revoked in the same 
manner as it was made either, and should A, 
after making an offer to B; alter his deter- 
mination and telegraph B to that effect, 
which telegram was received by B previous 
to a receipt of the offer or its acceptance by 
him, it is a complete withdrawal. 

The entire question in each case is, has there 
been an assent to the terms offered before 
the offer was withdrawn? If so, there isa 
complete contract, which can only be re- 
scinded by the assent of both parties, while 
before such acceptance its terms are con- 
— open to change or modification by 
either, 


——__ 22 _—__—_ 

Three different companies are asking 
for a franchise to supply Ashtabula with an 
electric street railroad. 





Byrnes and the Telegraph. 


Through the operating room in the base- 
ment of the white marble building in Mul- 
berry street used as Police Headquarters is 
sifted all the disturbing news of the city, 
says the New York Sun. The telegraph 
operators who are on duty there day and night 
are in constant communication with every 
precinct of the police department. When it 
becomes necessary, as it has during the pres- 
ent railroad strike, to mass the police at 
different points where trouble is expected, 
it is of vital importance that all the wires 
running into this room should be in work- 
ing order. 

When the strike on the New York Central 
road was declared, on Friday evening, two 
weeks ago, the police wires on the east side 
above Fourteenth street did not respond, 
and it was only through the ingenuity of a 
bright young lineman that the break was 
repaired. The accident caused Inspector 
Byrnes a deal of worry. He knew on Fri- 
day afternoon that a strike was imminent, 
and he had notified the captains of precincts 
through which ran the Central’s tracks to 
hold all reserves in readiness. Capt. McEl- 
wain telegraphed to him at 6.45 that the 
strike was declared.. Inspector Byrnes was 
acting superintendent, and as there was 4 
good many ugly rumors afloat it was con- 
sidered necessary to order out extra men. 

Old ‘‘ Pop” Stevens, the veteran telegraph 
operator; was instructed to send out such an 
order. He tried the wires, and not a police 
precinct above Fourteenth street on the east 
side responded: Mr. Stevens rushed into 
Inspector Byrnes’ office in great excitement 
with the news. The inspector, to avoid 
arousing the suspicions of the newspaper 
men who were at headquarters, went down 
to the cells on the basement floor, and by 
climbing through a rear window, entered 
the operating room and locked the door 
The wires were tried again without response, 
Four linemen were sent out to tind and re 
pair the break, and orders were sent over 
the Western Union wires to 40 detectives of 
Inspector Byrnes’ staff to report at once at 
Police Headquarters. These men were 
stationed along the east side precincts where 
they could get telephones, and were instruc- 
ted to keep the Central Office informed of the 
actions of the strikers. 

At eight o’clock the linemen reported that 
they were unable to locate the break in the 
police wire. In the meantime Sergeant- 
Detective Mangin telephoned from the Mur- 
ray Hill Hotel that the signal station switches 
at Fifty-seventh street were threatened. It 
began to look as if the police were going to 
have a busy night: Inspector Byrnes sent 
the linemen out again, and an hour later 
they came back unsuccessful. One of 
them named Lyman then declared that he 
was going to find that break if it took all 
night. At 11 o0’clock Lyman returned. 

“Tf you will let me steal a Western Union 
wire, Inspector,” he said, ‘‘I can put your 
wires in working order.” 

‘*Take all the wires you need, and the 
poles with them,” was the answer. 

Lyman hurried out, and within an hour 
Pop Stevens was rubbing his hands in high 
glee and Inspector Byrnes wore a broad 
smile. Lyman completed the circuit by 
using a Western Union wire from Four- 
teenth to Thirty-fifth streets. The break 
was repaired the next day. 

‘* You don’t know what a load was taken 
off my shoulders,” said Inspector Byrnes, in 
telling the story, ‘‘when Lyman’s success 
wasevidentand theupperprecincts responded 
to the wires.” 





...- Some time this week the Western 
Union Telegraph Company will move into 
its new offices at Denver, Colo. 


+++ The stockholders of the Postal Pacific 
Telegraph Company last week had an 
election at 1 Broadway and re-elected the 
following directors for the ensuing year: 
J. W. Mackay, W. G. Van Horne, Sir 
George Stephen, C. R. Hosmer, R. V. Day, 
A.B. Chandler, Hector de Castro and G. G. 
Ward. The election of officers will take 
place at the annual meeting of the company 
early in September. 

..-- In a letter to the New York Sun, 
Mr. Stephan Vail, of Morristown, N. J., 
states that Professor S. F. B. Morse was the 
superintendent, and his father, Alfred Vail, 
the assistant superintendent of the first tele- 
graph line everconstructed. They were ap- 
pointed as such by the Secretary of the 


Ener yb under whose direction had been 
placed the disposition of the $80,000 appro- 

riated by Act of Congress to construct the 
my that extending from Washington to 
Baltimore. 














What General Bangs Overheard on the 
Wire. 


Now Jones had left his new-wed bride to keep his 
home in order, 

And hied away to the Hurrum Hills above the 
Afghan border, 

To sit ona rock with a heliograph; but ere he left 


e ee 
His wife the working of the code that sets the miles 
at naught. 
And love had made him very sage, as nature made 
her fair; 
So Cupid and Apollo linked, per heliograph, the 
ir 


At dawn, across the Hurrum Hills, he flashed her 
counsel wise— 

At = the dying sunset bore her husband's hom- 
ilies. 

He warned her ' ames seductive youths in scarlet 
clad and gold, 

As much as ‘gainst the blandishments paternal 
of the old; 

But kept his gravest warnings for (hereby the ditty 


angs) 
That snowy-haired Lothario, Lieutenant-General 
Bangs. 


‘Twas General Bangs, with aid and staff, that 
tittupped on the way, 
wees they beheld a heliograph tempestuously at 


jay. 

They thought of border risings, and of stations 
sacked and burnt— 

So stop to take the message down—and this 
is what they learnt: 

* Dash dot, dot, dot, dot dash, dot dash dot,” twice. 
The general swore. 

“Was ever general officer addressed as ‘dear’ 
before ? 

‘My love,’ i’ faith! ‘My duck,’ gadzooks! ‘My 
roe f pover-wop,, 

“Spirit of Great Lord Wolseley, who is on that 
mountain top *”” 

The artless aid-de-camp was mute; the gilded 
staff was still, 

As, dumb with pent-e mirth, they booked that 
message from the hill; 

For clear as Summer's lightning flare, the husband's 
warning ran, 

**Don’t dance or ride with General Bangs—a most 
immoral man.” 

(At dawn, across the Hurrum Hills, he flashed her 
counsel wise— 

But, howsoever love be blind, the world at large 
hath eyes.) 

With ow dot and dash he heliographed his 
wi 


e 
Some interesting details of the General's private 
life. 
The artless aid-de-camp was mute; 


staff were still, 
And red and ever redder grew the General's shaven 


the shining 


gill. 
And this is what he said at last (his feelings matter 


not): 

“I think we've one a private line. Hi! Threes 
about, there! Trot !"* 

All honor unto Bangs, for ne'er did Jones there- 
after know, 

By word or act official, who read off that helio. 

But the tale is on the frontier, and from Michni to 
Mooltan 

They know the worthy General as “that most 
immoral man.’’—Rudyard Kipling. 





..-. There will be a large number of 
electrical exhibits at the annual fair of the 
Massachusetts Charitable Mechanics’ As- 
sociation, to be held in Boston during 
October and November. 


.... District messenger service is only now 
being introduced in London, a company hav- 
ing been organized with a capital of $1,000,- 
000, and appealing to American experience 
to show that there is ‘‘money in it,” ina 
long prospectus describing how messengers, 
cabs, fire and police alarms, etc., can be 
sent, which is somewhat funny reading, 
considering how old such service is here. An 
American, R. D. Radcliffe, has been engaged 
to superintend the business until it is in 
working order. 

.... The signal service of the army will 
not send an observer to Bermuda, as was 
thought likely when the cable between 
Halifax and Hamilton was opened. This 
position is a valuable one for weather prog- 
nostics, especially those regarding ocean 
influences. The direction and force of the 
South Atlantic hurricanes, due about this 
time of year, are indicated at Bermuda. 
This information, of such obvious value, 
was desired by the Signal Office of the army 
and the Hydrographic Office of the navy. 
The former service has long been anxious 
to extend its lines of prediction beyond the 
coast line, and to furnish advance informa- 
tion to the mariner as well as the farmer. 
The Hydrographic Office, while not desirous 
for this kind of labor on account of inade- 
quate appropriations, has been called upon 
so often by oceanic vessels for information 
that it has already gained a reputation for 
reliability. An office at Bermuda would 
have been of special value to this service, 
between which and the Signal Office a sort 
of rivalry hassprungup. The Signal Office 
has made arrangements with the Canadian 
Weather Bureau for the Bermuda reports, 
and will utilize them. 








ELECTRICAL REVIEW 


September 6, 1890 

















* * Charter applications for two electric 
railways have been made at Uniontown, 
Pa. 

* * Fans driven by electric motors are to 
be put up in parlor cars of the Chicago and 
Alton, according to report. 

* * A large quantity of electrical machin- 
ery shipped by a St. Paul, Minn., company, 
has been seized at Winnipeg for undervalua- 
tion, 

* * The Minneapolis Street Railway Com- 
pany has ordered two belts, each 150 feet 
long and six wide, to transmit 2,000 horse- 
power. 

* * The Aurora, Ill, Street Railway 
Company expect to let the contract this 
week for their power plant, car barns and 
smoke stack. 

* * The last of the equipment for the 
Johnstown Passenger Railway has been 
shipped by the Short Electric Railway Com- 
pany to Johnstown, Pa., and the road will 
be put into operation within a few days. 

** The Villard syndicate will expend 
about $1,600,000 in reconstructing their 
street car lines in Milwaukee. All the rails 
will be replaced and the roadbed relaid. The 
electric equipment will cost over $1,000,- 
000. 

* * One thousand men are at work on the 
track of the electric street railway on Madi- 
son and Lakestreets,in Chicago. The track 
has reached Austin avenue, and cars will 
be running on those streets before snow 
flies. 

* * At a special meeting of the stock- 
holders of the Connecticut Motor Company, 
it was voted to increase the capital stock 
from $30,000 to $10,009, the present stock- 
holders to be given the preference in sub- 
scribing for the increase until October 1. 


* * Work on the new consolidated elec- 
tric power station at Toledo, O., is to be 
commenced immediately. The wharf and 
foundations are completed. It is the inten- 
tion of the company to utilize the wharf as 
a landing for excursion steamers next seascn. 


* * An electric boat, designed by D. 
B. Stevens. of Toronto, crossed to the island 
in Toronto Bay one day last week. The trip 
was made in 16 minutes. Thisis the first 
attempt that has been made in Toronto to 
utilize electricity as a motive power on the 
water. 

* * The Short Electric Railway Com- 
pany will issue a new illustrated circular of 
their generators, motors and appliances, by 
the 1st of October. This company has re- 
ceived an order for the partial electrical 
equipment of the Syracuse and Onondaga 
Railway at Syracuse, N. Y. 

* * It is reported that an electric railway 
in Siam has been incorporated and will be 
built at once from Bangkok to Paknam, a 
distance of 30 miles. This road is to cost 
$400,000, and Siamese capital will be used. 
An electric light company has also been or- 
ganized and the plant ordered for Bangkok. 


* * Memphis ought to make a careful 
enumeration of her population before elec- 
tricity is applied to the street cars. When 
that notable event comes to pass there is 
danger of thousands of her people being 
drowned in the river in their frantic efforts 
to escape from the unseen power.—Nash- 
ville, Tenn., American. 

* * The first electrical railway in Sweden 
has been completed. It is situated at the 
Boxholm Iron Foundry, and works capitally. 
The whole installation has only cost £7 
of which the locomotive absorbed £390. It 
is worked through dynamos already in use 
for the electric light, which accounts for its 
cheapness.—Railway News, 





Reed’s Lake Electric Railway. 


An electric railway on the overhead sys- | 
tem was formally opened on August 34d, at | 
The installation was | the population of the United States by a 


Reed’s Lake, Mich. 


by the United Electric Traction Company, | 


Counted By Electricity. 
The Population Division, Census Office, 
celebrated the completion of the count of 


dinner at ‘‘Glen Echo Heights.” Superin- 


of New York. Great credit is due Mr. V. | tendent Porter, in expressing his congratu- 
H. Yarnall, of this company, for erecting | lations upon the rapid and accurate com- 
pletion of this great work by means of the 
Hollerith electric computating system, made 
some interesting statements as to how it has 
all been accomplished. 


the plant in a very short time and highly | 


satisfactory manner. 
The road is a small one, being equipped 
with only two cars. The cars contained 











VIEW OF THE REED’s LAKE ELEcTRIC Roap. 


127 passengers at the time the photograph 
was taken. The schedule speed is 20 miles 
an hour for a distance of three miles, and 
so far there has not beenasingle delay since 
the opening of the road. 

We also present on this page a view of 
one of the aisles in the assembling shop in 
the factory at Jersey City of the United 
Traction Company. In the right middle 
ground are shown the frames of several of the 
latest 30 horse-power type traction motors. 
The room shown is the only one in the 


large factory driven by belt and shafting, | The men who wrote those names have had 





‘For the first time in the history of the 
world,” said he, ‘‘the count of the popula- 
tion of a great nation has been made by the 
aid of electricity. The number of names on 
every 15,000,000 schedules has been regis- 
tered twice by the nimble and expert fingers 
of the counters, and the 64,000,000 people 
have marched, as it were, under the vision 
of the young men and women who have 
done such remarkable work with such ex- 
traordinary rapidity and precision. What 
a processicn you have had pass before you ! 








‘We have actually counted 128,000,000 in 
six weeks, or the entire population of 64,- 
000,000 twice in that period. 

‘* Beginning with 2,000 and 3,000 families, 
or 10,000 and 15,000 persons per day, the 
operatives progressed in dexterity, until last 
Thursday no less than 43 counted over 
10,000 families, or 50,000 persons, each. 
One young lady reached the astonishing 
total ,of 16,071 families, or about 80,000 
persons. On that day not only the highest 


) 





averages were reached, but the greatest 
number was counted, the report showing 
1,342,318 families, or 6,711,590 persons. 
This represents an average of 8,135 families, 
or 40,675 persons per clerk. The average 
number counted by the women clerks was 
9,590 families, or 47,950 persons, and by the 
men clerks 6,587 families, or 32,935 persons. 
Thus it will be seen that the women average 
nearly one-half more than the men. It is 
also worth noting that of the 43 who counted 
more than 10,000, thirty-eight were women. 

‘Estimating theSpopulation of the civil- 





INTERIOR VIEW OF 


all the others being supplied with motors. 
The output of the factory at present is one 
car motor per day. 

During the last week this company has 
made a sale of several storage battery cars, 
to be used on the Citizens’ Street Railway 
Line in Indianapolis, Ind., the terms being 
sight draft on receipt of bill of lading. 
This is noteworthy as perhaps the first 
outright sale of storage cars without a pre- 
limary ‘‘ experiment,” and is strong encour- 
agement for the manufacturers, 





THE Factory oF THE UNITED ELEcTRIC TRACTION ComPANY. 


to find them in every human habitation and 
existing under every imaginable condition 
within this vast domain of ours. In June 
these blanks were distributed throughout 
the country. In July and August they 
found themselves back in the census office 
counted twice and ready for the next statis- 
tical treatment. Allowing for the time 
spent in teaching and in fitting up the 
machines, the count proper was not com- 
menced before July 1, and the night force 
was not organized unti] some time afterward. 





ized world at 650,000,000. we could ccunt 
it in 100 days, while the bright young 
women and sturdy young men of our popula- 
tion division could run through the entire 
population of the earth which, including 
Asiatics and savages, is estimated at 1,300, - 
000,000, in less than 200 days. And 
while we thus glorify our own little 
achievements, we must not forget that we 
have here with us the modest man who 1n- 
vented the wonderful machine with which 
we have accomplished such results,” 
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On Units of Light and Brightness. 





BY PROF. LEONHARD WEBER, BRESLAU. 





Unit of superficial brightness: Important, 
but neglected. Suppose a luminous point 
be the source of light, the intensity of which 
is, I say, so many candles; then at the 
distance, d, the quantity of light which 
falls on a surface (at right angles to the rays 
of light), the superficial area of which is a, 
may be represented by g=Ia,d*. Butif we 
take into account the superficial brightness 
or brilliancy of the source of light we must 
substitute for the term I, or the intensity of 
the source of light, another term, namely, 
A B., orthe product of the area and the 
brilliancy of the source. Similarly we may 
consider the brilliancy of illumination of 
the area illuminated, and this brilliancy 
(which we may represent by 4) is found by 
dividing the quantity of light falling on the 
whole of thai area by the area itself ; that is, 
b=qa. Thus we have three simple alge- 
braic equations connecting the terms of our 
statements; these being (1) g=Iaj;d?; (2) 
I=A B; (8) b=qa. To use these equations 
it will be necessary to fix our units of 
reckoning. Suppose we use, as the unit of 
bright or illumioated area, the square centi- 
meter, and as the unit of distance the meter; 
then the second equation shows that the 
brilliancy, B, of an extended source of light 
is unity when it gives as much light per 
square centimeter (off its own area) as a 
luminous point of unit intensity would give 
at the same distance; and by combining 
equations (1) and (3) above we get the equa- 
tion 6=I;d*, which means that the bright- 
ness of the illuminated surface is unity 
when it gets as much light from the source 
as it would have got from a unit source of 
light at one meter distance ; this being the 
basis of measuring illumination, as distin- 
guished from light, in *‘ meter candles” (or 
** foot candles”). If we start from a unit of 
brilliancy instead of a unit of intensity we 
will arrive at corresponding values, but in 
every case we must distinguish between the 
actual intensity of a source of light, or 
quantity of light, falling on an illuminated 
area on the one hand, and the brilliancy of 
the source, or brilliancy of illumination, on 
the other. Now, the great difference be- 
tween the platinum unit and the candle is 
that the latter is a standard of actual inten- 
sity only ; while the former since it defines 
the area of the source, is a standard both of 
intensity and of brilliancy. The amyl-ace- 
tate lamp gives a flame of about 2.27 sq. cm. 
in effective area ;-so that its actual lighting 
power being so-and-so in platinum units, its 
bridiancy will be lessin the ratio of 2.27 to 1. 

The range of brightness or brilliancy is 
extreme. A sheet of printed paper which we 
can just read is some thousand millionfold 
less bright an object than the sun at noon- 
day ; but the estimation of brightness isa 
matter of increasing importance, both with 
regard to the source of light and to illumin- 
ated objects; and the use of a standard of 
brightness will help to make clear our com- 
parisons. From this point of view, the 
actual light from a platinum unit being 
about 20 times that of an amyl-acetate lamp- 
flame, and the area of that flame being 2.27 
sq. cm., the brightness of the platinum may, 
if we please, be represented as 20 in amyl- 
acetate units, and that of the flame itself as 
0.4. On the same basis the brightness of 
the sun is about 160,000, that of the sky 0.1 
to 1, that of a printed paper which we 
can barely read 0.00006, and that of a barely 
visible surface 0.0000001. 

A convenient subsidiary unit of compar- 
ison is the brightness of a piece of white 
paper at a distance of one meter from a 
unit source of light, and itself serving as a 
source of light, the brilliancy of which may 
be taken asastandard. But perfectly white 
matt surfaces cannot be obtained, and only 
approximate results could be reached in this 
way. It might also be of great advantage 
to use multiples of the unit of brightness, 
micro and macro-units, as is now done with 
other units of measurement. 

If the amyl-acetate lamp be adhered to, it 
might be used as a unit standard of bright- 
ness by taking only one sq. cm. of the 
flame ; then other flames would be equally 
bright if one sq. cm. emitted the same 
quantity of light, and so on in proportion. 

The following data, partly obtained in the 
laboratory here, and partly due to Dr. 
Michalke, Trebnitz, will illustrate this 
matter : 

For red light (wave-length=640 ten-mil- 
lionths of a centimeter) one pt, unit=15.75 
amyl-flames ; for green light (w.-1.—541) 1 
pt. unit—20.4 amyl-flames. Sperm candle 
=—1.12 amyl-flame (Weber); 1.17 (Lieben- 
thal). Violle makes the pt. unit equal in 
respect of white light to 18.5 sperm-candles ; 





whence it would be equal to 20.7 amyl- 
flames (Weber) or 21.6 (Liebenthal) [its 
brightness will therefore be to that of the 
amyl-acetate lamp flame in the ratio of 20.7 
to 0.4, or 88 to 1}. 

ELATIVE BRIGHTNESS. 

















TABLE OF 
Through 
Through 
green 
red glass glass. 
Platinum, incandescent just 
before melting .... ......... 1 
Ec rccussttowenennwe 4092 8417 
Sky near the sun's disc....... 1* 1* 
Albo carbon burner. edge on .| 0.615* 0.509* 
White paper, bright summer 
(Breslau. June 12, 1885, 12 
noon), horizontal, exposed to 
WGN Gb esse kdsedepesese 0.138 0.295 
White paper. sun 60° high, pa- 
per facing towards sun..... 0.069 0.144 
White clouds shone upon by 
TE scti-nahiesarseendemetsiened 0.021 0.089 
Albo-carbon burner, face on. .| 0.088* 0.073* 
APERRE DIRE. 00.0600ccecccces 0.057 0.044 
Clear sky at right angles to 
sun,sun being 60° above hori- 
OR. stctovendahneabeenteenes 0.008 0.05 
White paper on a dark winter's 
day lit by whole sky (Bres- 
lau, Dec. 22, 1884, noon)..... 0.0010 0.0030 
Black velvet, bright summer 
day (Breslau. June 12.1885,12 
noon), exposed to whole sky.| 0.00028 | 0.00059 
White paper, reading without 
GIUNE fiek<. okweces ieee 0.000015 | 0.000020 
* About. 
oe 
New Work of the Westinghonse 
Company. 


The San Antonio Gas Company, of San 
Antonio, Texas, appears to be well satisfied 
with the working of the Westinghouse alter- 
nate current incandescent system. It has at 
present in operation Westinghouse apparatus 
to a cap-city of 1,500 lights, and is just plac- 
ing av order for a 750-light increase. 

Our Spanish-American neighbors are be- 
ginning to see the advantages which elec- 
tricity possesses as an illuminant. Some 
time ago the Westinghouse Company sold a 
1,500-light alternate current incandescent 
outfit to be used toward dispelling darkness 
in the Brazilian town of Juiz de Fora. 
The Juiz de Fora Company is well pleased 
with its purchase, and has just asked the 
Westinghouse people to ship a 750-light 
machine to supplement the present capacity 
of its central station. 

There is no lack of enterprise in the new 
State of Washington. The townsof the 
State are rapidly adopting electricity for 
lighting and motive power purposes. The 
electric lighting company of New Whatcom 
has decided upon the Westinghouse alter- 
nate current system and will immediately in- 
stall a 750-light plant. 

One of the progressive towns of the vast 
and rich mineral State of Montana is Ana- 
conda. An electric light company has been 
formed in Anaconda, and the Westinghouse 
incandescent system has been chosen. The 
plant will have an initial capacity of 3,000 
sixteen candle-power iucandescent lamps, 
and 60 arc lights. 

The Turtle Creek Valley Electric Com- 
pany, of Wilmerding, Pa., is about to add 
a 60-light arc machine of the new Westing- 
house alternate current type to its central 
station equipment. It already has in service 
1,500 lights capacity of Westinghouse incan- 
descent dynamos. 

The Philadelphia market house is to be 
illuminated by the Westinghouse alternate 
current are lighting system in the near 
future. The Westinghouse Company has 
sold the city officials a 40-light plant for use 
in tbe market house. 
~>_>- —— 

Electric Shock. 

The following is a letter sent to the editor 
of the Times and Register, of this city : 

Wm. R. Male, white, aged 21 years, an 
employé of the U.S. Electric Company, 
while fixing the carbons, received a shock of 
2,000 volts, the current entering through a 
hole in his rubber glove at the second pha- 
janx of the middle finger of the right hand 
and passing out through the left forearm, 
charring the flesh at both places. The cur 
rent lasted only three ot four seconds. In 
describing the sensation he said there was 
no pain, but he felt as if he were violently 
shaken, and then lost consciousness. He 
was unconscious about five or six minutes. 
He then walked to the Emergency Hospital, 
where the burns were dressed. id he felt 
all right, and was going to work the rest of 
the night. For several days he felt sore all 
over his body, asif he had been taking violent 
muscular exercise, but not enough to stop 
him from work. R.M. Exryson, M. D., 

Resident Physician. 
EMERGENCY Hospitat, WasHineTon, D. C. 








The Dynamo as a Motor. 


The easy convertibility of a generator into 
an efficient motor was demonstrated lately 
in avery satisfactory manner at the Man- 
ningham Sitk Mills of Messrs. Lister & 
Company, Limited, Bradford. During the 
recent overhauling of one of the main 
engines, which worked the machines in the 
batting, shearing and finishing departments, 
it was found that repairs had to made which 
would take up so much time that unless sub- 
stituted power could be obtained these im- 
portant departments would be stopped, anda 
number of hands would be idle. As no 
ordinary or ready means were available for 
this object, it was suggested by the elec- 
trician of the firm, Mr. Edwin Preece, that 
the dynamo used for the lighting of this 
department should be tried as a motor in 
place of the engine under repair. Permis- 
sion having been granted for this trial, the 
electrician, assisted by Messrs. Andrews and 
Preece, Limited, Borough Mills, Bradford, 
quickly made the necessary arrangements, 
and the dynamo was very shortly at work 
driving the shaft. 

In an article which we published on June 
20, describing the instaHation at the Man- 
ningham Mills, it was pointed out that one 
portion of the mills was lighted by a 
‘* Preece” 500 ampere dynamo, driven by an 
independent Robey engine, whilst the other 
portion of the mill was lighted by a similar 
dynamo, driven by a clutch arrangement 
from the main engine of the mill (which was 
the one broken down). The two systems of 
lighting were, as explained, connected to- 
gether by mains governed at each switch- 
board by.a double plug switch, with only 
one pair of plugs, in order to avoid con- 
fusion ; but under the altered circumstances, 
it was necessary to connect up the plug 
switch at each board, consequently, a second 
pair of plugs had to be obtained ; the ar- 
rangement was then complete, after the 
ropes from the flywheel had been discon- 
nected from the main driving pulley in the 
shaft. The Robey engine was started, 
driving the dynamo attached to it and gen- 
erating a currect which was transmitted to 
the second dynamo by means of the conduct- 
ing wires and the double connection of the 
switchboards, the second dynamo then—its 
brushes being reversed—became a motor, 
and, being clutched on to the main shaft by 
means of its own countershaft, produced 
sufficient power to work the various ma- 
chines required in the department. 

The whole arrangement was completed 
in about an hour after the decision had been 
arrived at, and the machinery was started 
without the slightest hitch whatever. The 
current passing into the motor varied from 
250 to 500 amperes, according to the differ- 
ent loads, at a potential of 115 volts; it was 
kept running for about 36 hours without 
one single stop or the slightest ioter- 
ruption whatever. The remarkable self- 
regulation and regularity of speed under 
different loads, was an agreeable surprise to 
the principals of the firm, who were so well 
satisfied with the new arrangements that in 
all probability a further development of 
electricity as a motor may be decided upon. 
This is, we believe, one of the few instances 
where a dynamo has been utilized to take 
the place of the steam motor which usually 
drove it, and thus enable the operations of 
the factory to be carried on with but the 
slight delay due to the necessary alterations 
inconnection. The whole operation reflects 
credit on those engaged, and demonstrates 


the extraordivary value of the dynamo-elec- 
tric machine.—London Electrical Review. 


—— The new electric light station at 
Pittsfield, Mass., is to cost $30,000. 

—— The new opera house in Pueblo, Col., 
has its own electric light plant. The build- 
ing will contain over 1,800 lights. 

—— The Quincy, Mass., Electric’ Light 
and Power Company has voted tu increase 
the capital stock from $60,000 to $100,000. 

—— McVicker’s Theatre, in Chicago, was 
almost totally destroyed by fire early in the 
morning of August 26th. This was one of 
the first theatres in this country to install an 
electric light plant of its own. 

















— The Cambridge, Mass., Electric 
Light Company has this month paid a semi- 
annual dividend of three per cent. 

—— The Sedalia Electric Light Company, 
of Sedalia, Mo., which has been operating 
an alternating current electric light plant of 
the Westinghouse system for over a year, is 
about to enlarge its capacity. The company 
has just contracted for a 750-light alternating 
current apparatus with the Westinghouse 
Electric and Manufacturing Company. 
This will give the plant a total capacity of 
1,500 lights. 

—— The Thomson-Houston Electric Base 
Ball Club, Lynn, Mass., will hold their 
second annual picnic and base ball tourna- 
ment Saturday afternoon and evening, 
September 6. A purse of $25 will be given 
to the best local club, barring the Electrics. 
There will also be a purse offered for the 
best club in the Thomson-Houston Electric 
Company’s works. The games are to be of 
five innings each. 

— The Westinghouse Electric and 
Manufacturing Company has received the 
contract for a 500-light alternate current 
apparatus from Traverse City, Michigan. 
The electric light company at that place 
has been operating the Westinghouse alter- 
nate current incandescent system for some 
time, but the demand for incandescent 
lighting has grown so rapidly that this 
increase has become very necessary. 

—— A case has just been decided in Eng- 
land, involving the question, how far com- 
panies in carrying electric wires along pub- 
lic roads are justified in lopping trees, 
which, whether growing upon or overhang- 
ing the highway, interfere with such wires. 
The decision establishes that if an electric 
lighting company in carrying their wires 
along a public road within the limits allowed 
by theirstatutory powers, find it impossible at 
any particular point to avoid trees either 
growing up or overhanging the road, they 
are justified in lopping them as far as may 
be necessary. They must not be lopped 
more than is necessary, and the ownersshould 
be compensated for the damage done. 

—— The proceeds of the mortgage for 
$75,000 recently given by the Camden Light- 
ing and Heating Company, tothe New Jersey 
Trust and Safe Deposit Company, to secure 
bonds, will be used in enlarging the plant 
and an increase of the machinery. A 700 
horse-power engine will be added, and about 
5,000 incandescent lights and 300 arcs. The 
work of making these additions will be com- 
menced immediately. The Messrs. Cramp & 
Son, the well-known ship builders, will 
supply the new engine, and George V. 
Cresson the shafting. In addition to the 
above, a portion of the money will be 
used in extending the circuits for lighting 
the southern section of the city, the plans 
for which have been perfected. 


—— There was a fight one day last week 
in Baltimore, Md., between Mr. Gomport 
Blum, a gray haired old man, and a number 
of employés of the Brush Electric Light 
Company, who were trying to string six 
wires on a pole they had planted in front of 
Blum’s house. The pvle had been planted 
during the night against Blum’s remon- 
strance, and when the men came to string 
the wires they found Blum and his servant 
girl to oppose them. One of the employés 
passed the old man, but when he got near 
the top of the pole Blum had got an axe 
and began to chop away at the pole. When 
he got tired he let his servant girl do a 
little chopping while he protected her. 
Finally, the man on the high perch began 
to grow frightened at the weakening of his 
support, and he came down, leaving a 
temporary victory with the old man. The 
linemen returned later in the day and got 
their wires up. 
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Electrical Execution. 





BY G. P. HACHENBERG, M.D., AUSTIN, TEXAS. 





It appears the press has freely delivered 
itself on electrical execution as it was en- 
forced in Kemmler’s case. The subject was 
a most favorable one to play on the feelings 
of the masses, therefore it was necessary 
to make it a most horrible affair. But in 
that transaction there is a certainty that 
death was less painful than hanging, which 
is often associated with a lingering process 
of suffocation, and a thousand times Jess 
revolting than decapitation. Yet Kemm- 
ler’s execution was a bungling affair, not 
that it inflicted the least painon the criminal, 
but for want of presence of mind and the 
proper precaution the execution was 
awkwardly enforced. 

Nothwithstanding the advantage that in- 
stantaneous death can be effected by elec- 
tricity, it should not be used for that pur- 
pose, and for the following reasons : 

First. The process is connected with too 
much excitement and expense. 

Second. It is not as practicable an agent 
to handle as the rope, the guillotine, or the 
gun. 

Third. Itis an agent that only professional 
electricians should handle, and where is the 
one that would prove executioner for a fee ? 

But we, too, have our objections to hang- 
ing and the use of the guillotine, not so much 
in sympathy for the criminal, as for the in- 
nocent and helpless executioner. 

All processes of inflicting death on crimi- 
nals are revolting, and have a tendency to 
arouse our deepest sympathy—at least until 
we get used to it. But has a murderer 
really any claim to our sympathy ; has he 
even a right to live? Letcool judgment and 
stern justice be brought to bear on his case, 
and he should be punished by death ; but 
why not have it done without having his 
blood on the mind and conscience of the 
executioner ? 

Rome and Greece, in the zenith of their 
intelligence and political power, managed 
these executions with a refinement that even 
the present enlightened age could not im- 
prove upon. And that was to inflict a 
merciful death, without doing violence to 
the feclings of an active executioner. The 
criminal was ordered to take poison with 
his own hands, and often one of his own 
choice; and that was the beginning and the 
end of the whole affair. 

But in inflicting death in this way in this 
age, what an immense advantage we have 
over the ancients. They had no chloroform, 
wherea sweet dreamy sleep ends in death ; 
no prussic acid, that would kill quicker than 
electricity killed Kemmiler. : 

The question may beasked : Is the admin- 
istration of poison to effect death as practic- 
.able as any other method of execution ? 
History would answer thisin the affirmative. 

Let us cite a case, Say a murderer, who 
cuts his wife’s throat in a fit of jealousy, a 
kind of murder of almost daily occurrence. 
The man is sentenced to death. 

Where are his claims to our sympathy, 
even to give him a death less merciful than 
the one he gave his unfortunate wife. But 
if our feelings are too tender to see him 
hung, beheaded. shot, or knocked out of ex- 
istence by an artificial thunderbolt, then 
when the time of execution is on hand, let 
the jailor place a bottle of chloroform or 
prussic acid before him, with instructions to 
take the execution in his own hands, with 
the understanding if he deos not meet tbe de- 
mands of the laws, he is to be hung, or 
otherwise executed with a violent death. 
We may have no fears but almost in every 
case the Roman penalty would be accepted. 

Perhaps there is no influence that fosters 
a disposition to murder more than this mor- 
bid sympathy of the masses. The Kemm- 
ler excitement will end in much harm. 
In Texas we have about 800 murders com- 
mitted yearly. Under this mischievous 
sympathy we hardly ever find a jury that 
has the manhood and the courage to pass 
the sentence of death on a criminal, that 
may have murdered one of his fellow beings 
in the most shocking manner. They not 
only turn loose a dangerous man on society, 
but he may afterwards be lionized tor the 
very crime he committed. To show to 
what a dangerous extent this is carried out, 
I have only to refer to the city of Austin. 
Several years ago there was a ruffian that 
was the terror of the place, after killing 
about a dozen men. It appears from the 
fact that he had such a formidable record 








he was elected by the people as marshal of 
the city. And it is said he made a very good 
marshal, for every rough knew how to respect 
him. Inthesametowna violent, disagreeable 
man murdered a harmless German in cold 
blood ; of course, after some time, he was 
acquitted. Yet this very murderer after- 
wards was elected Mayor of thecity. These 
are some of the effects of sympathizing for the 
murderer, and it isa question of the great- 
est importance how to remedy the evil. 

I know only one way, and that is for 


Congress to make murder a national offence, | 


and let those cases be rigidly disposed of by 
the United States Court. 
that it is dangerous to kill a citizen of the 
United States. If the general government 
protects usin our suffrage, serves us with 


legal money, with constitutional laws, etc., | 


why not protect our lives, which are 


dearer and more sacred to us than all the rest | 


put together? 
tion requires brave and great men in Con- 
gress, 
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Deaths from Illuminating Gas. 

Edward Y. Parsons, a young man 29 
years of age, was killed by illuminating gas 
on Sunday night at his residence, 36 West 
Seventeenth street. Mr. Parsons has worked 
in a music store in Union Square for the 
past eight years. Deputy Coroner Jenkins, 
who has much experience in such deaths, 
after investigation, concluded that death was 
due to accidental causes. 


From a variety of causes, deaths from | 


the fumes of illuminating gas are more 
common in this city than they should be. 








The belief that it is only some luckless hay- 
seed who blows out the gas, is confronted 
with such cases as young Parsons, who was 
to all intents and purposes a New Yorker. 
Most of the strangers, too, who meet with 
accidental death in Bowery lodging houses 
from the fumes of illuminating gas must 
be familiar with its use. 


suicides, there is at least one death each 
month from this cause. 

Death from illuminating gas is much 
rarer in Philadelphia than in this city, and 


is almost .unknown in the large cities of | 


Europe. The enormous cost of real estate 


in this city means the economy of room | 
space in the more crowded parts of Man- | 


me 


Fie. 1.—SECTIONAL VIEW OF ELECTRIC 


hattan Island. In most of the newly built 
houses, and in a majority of those built 
some years ago, open fire places are un- 
known. Thus the ordinary bedroom is 
without the cheapest and most efficient ven- 
tilating shaft the wit of man has ever 
devised. 

“Yet the absence of chimneys in bedrooms 
does not account sufficiently for all the ac- 
cidental deaths that result from the escape 
of illuminating gas in New York city. It 
seems probable that some part of the mis- 
chief must lie in the quality of the gas itself. 
Illuminating gas made from bituminous 
coal alone, passed through ‘quicklime and 
properly scoured in water towers, is practic- 
ally an inert poison; it causes suffocation 
by displacing the oxygen of the air. Gas 
prepared in this way is also lighter than air, 
and an open window ought to be a perfect 
antidote against any fatal results from its 
escape in a bedroom. 

From tbe number of deaths that result 
from illuminating gas in this city, it seems 
likely that small quantities of some such 
active poisons as carbonic oxide or acetylene 
may be mixed with the illuminating gas. It 


might be well for the Health Board to make 
an analysis of our ordinary illuminating gas 
on these lines.— New York Hvening Sun. 


Let it be known | 


But to effect such a revolu- | 





Still, omitting | 





| The Electric Light Car of the Penn- 
sylvania Railroad Company. 

We are indebted to our esteemed coptem- 
| porary, Engineering News, for the diagrams 
of the electric light car, which is used for 
the novel purpose of providing ample illumi- 
nation at short notice at any point where a 
temporary need therefor arises, either at a 
wreck or washout, or pew piece of construc- 
| tion, or about yards or shops. It has been 
| in very satisfactory use for about two years 

on the progressive Pennsylvania R. R., and 
| the drawings are so clear as to need little 


further comment or description. Racks for 








10 arc lights are provided, and the power is 
ample for running that number, or even two 

or three more Jamps. 
The boiler, which is only shown in out- 
line, is of the upright tubular type, contain- 
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Fic. 3.—TRipop FoR ARC 

ing 160 114-inch tubes 2 ft. 31¢ inches at the 
center and slightly longer at the sides, the 
| top flue sheet being dishing. The entire 
| length of sheet, which includes the fire-box, 
is 6 ft. 95g inches, and the outside diameter, 


| 

| 
iy 
| 

| 

| 

| 


| 83 ft. 4 inches. The stack is 113¢ inches in- 
| terior diameter at the throat. The lamp tri- 
| pods are 25 ft. high, of the simple form 








shown in the illustration, and are carried in 
racks on top of the cai, as shown. The caris 
supplied with a complete list of miscellane- 
| ous electrical supplies, and is thus prepared 
to quickly furnish almost any desired 
amount of light. 


~_-————_ 


Underground Work in Washington. 

Under a new interpretation of the law 
relating to the construction of electric wires 
|in Washington, D. C., the local lighting 
company and the Chesapeake & Potomac 
Telephone Company have been granted per 
mits for quite extensive underground work. 


Light CAR—PENN. RAILRCAD COMPANY. 


| Heretofore it has been held that the law per- 
mitted nothing more than the taking down 
of overhead lines and placing them under- 
ground along the same streets. The new 
ruling allows the laying of underground 
conduits equal in mileage to the overhead 
lines removed, without regard to their 
respective locations. Another concession is 
in favor of pole lines running through alleys 
which are now allowed to cross streets and 
form continuous lines through the city. 
These privileges belong specifically to com- 
panies now doing business, but certain 
newly organized companies claim that 
they are not debarred from constructing 
lines and are preparing to test the question. 
The lighting company is preparing to intro- 
duce the Thomson-Houston alternating sys- 
tem to supply incandescent lights to cus- 
tomers more than one mile from the central 
station. The Edison direct system will be 
continued for service near the station. The 
price for public are lights has been fixed at 
last year’s rates—60 cents per light of not 
Jess than 1,000 actual candle-power, burning 
from sunset to sunrise, and not more than 
40 cents for such lights if operated by over- 
‘head wires. 








AN INTERESTING COLUMN. 


Accustomed to It. 
** You say you were buried alive, once ?” 
‘*That’s what I said.” 
‘* You must bave felt queer.” 
** Oh, no; I was used to it.” 
‘*Used to it?” 
‘“ Yes; [ was salesman for a year ina 
house that never advertised.” 





A Popular Rendezvous. 

During a recent thunderstorm in Paris, 
three flashes of lightning are said to have 
reached the top of the conductor of the 
Eiffel tower simultaneously, resulting in a 
remarkable display and considerable vibra- 


tion on the part of the big iron frame, but 
no apparent damage was done. 





Retirement of the Gray Mule. 


The electric cars have taken charge of the 
streets from headquarters to the Fair 
Grounds, and they will astonish the natives. 
The circuitis complete, and the double trolley 
runs like clock-work. Two cars attached 
went up Broadway like skyrockets. There 
is no doubt in the world but what the 
crowds will be accommodated by the force 
of electricity to and from: the Fair 
Grounds.—Lezington, Ky., Transcript. 





Fixtures Damaged. 

Early in the morning of August 27th, fire 
was discovered in the building, 525-529 West 
34th street, occupied by the Bergman Elec- 
tric and Gas Fixture Company and the In- 
terior Conduit and Insulation Company, 
The firemen after an bour’s hard work suc- 
ceeded in confining the fire to the basement 
of the rear extension, where it is supposed 
to have originated. The cause is unknown. 
The loss to both companies is estimated at 
$25,000. 

You Touch the Base, Electricity does 
the Rest. 

A veteran base-ball player, who is now on 
the Pacific coast, writes as follows concern- 
ing an electrical device which is to be intro- 
duced into the game: ‘‘ In our game yester- 
day we tried the new first base bag. It is 
made of rubber, with an electrical attach- 
ment, and the minute the fielder or runner 
touches it, a bell rings in the grand stand. 
It is hoped that this arrangement will 
assist the scorer or reporter in deciding 


whether the umpire’s decisions on close plays 
are correct, but, to my mind, there is noth- 
ing that can be invented that will be an im- 
provement on the old canvas bag.” 








An Important New Construction 
Company. 

The National Electric Construction Com- 
pany, incorporated under the laws of Maine, 
has recently opened its offices at 620 
Atlantic avenue, Boston, Mass. The capital 
stock of the company is $2,000,000. The 
following named gentlemen are the officers 
of the company: Gen. Benj. F. Butler, 
president; A. H. Sawtell, vice-president and 
general manager; Hon. Lynus N. Child, 
treasurer ; T. Henry Pearse; Dr. Allan V. 


Garratt, general manager of the electrical 
and engineering departments. 

Mr. Maguire, of 18 Wall street, 
New York, is the financial agent, and is 
handling the securities of the company. 





Electrical Indicator of Explosive Gases. 

An apparatus which indicates with safety 
the accumulation of explosive gases in the 
atmosphere of rooms is of great importance 
in many trades, and especially for use in 
mining operations and in the transport 
of coal by ships. M. Eduard Stern, 
of Cologne, bas brought out such an 
apparatus, says our London namesake. 
It consists of an external porous clay cylin- 
der which contains a thin metal membrane 
capable of upward movement. Just above 
the membrane is a contact screw. When 
explosive gases begin to accumulate, they 
pass through the porous cylinder and grad- 
ually raise the membrane until it comes into 
contact with the screw. This completes an 
electric circuit and sets in operation a set of 


electric bells. The contact screw is very 
sensitive and may be adjusted to any degree, 
according to local circumstances. The ap- 
paratus is also applicable as a fire alarm and 
may be fitted in any convenient spot. 
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The Perkins Electric Lamp 
Company have removed their executive 
offices from Hartford to their factory at 
Manchester, Conn. 


The Western Electric Company’s 
latest catalogue is a handsomely gotten up 
pamphlet ina greenand gold cover. All 
their more important productions are well 
illustrated. 


Alfred F. Moore, Philadelphia, has 
sent us a very handsome catalogue of his 
insulated wires. The cuts are printed in 
colors, and the list of wires for every elec- 
trical purpose is most complete. It is a 
beautiful and tasty pamphlet. 


The Edison-Lelande Battery is 
fully illustrated and described in a beauti- 
fully gotten up pamphlet issued by James 
F. Kelly, 19 Dey street, New York, the 
general sales agent. The testimonials as to 
the efficiency of this battery are strong and 
convincing. 


The National Carbon Company, 


Cleveland, Ohio, is out with its annual 
directory of ‘‘ Arc Lighting Plants in North 
America.” There are 25 pages more in the 


present issue than in last year’s, which fact 
gives ample evidence of the rapid increase 
in electric lighting interests in this country. 


The Fort Wayne Electric Com- 
pany, Fort Wayne, Ind., has sent us a list 
of plants equipped with the Wood system 
of are lighting, which it sold during the 
interval between October 1, 1889, and Au- 
gust 1, 1890. The list embraces 46 installa- 
tions, with a total of 9,775 lights, averaging 
a little over 212 lights to each plant. 


The Short Electric Railway 
Company is building tracks throughout 
the Streets around their factory at Cleveland, 
Ohio, connecting their various shops and 
shipping departments, and are arranging to 
haul all their materials and supplies from 
one place to another by means of flat cars 
equipped with electric motors. 


The United Electric Traction 
Company, 115 Broadway, New York, 
has sold to the Citizen's Street Railway 
Company, of Indianapolis, Ind., several 
storage battery cars complete, the terms 
being cash on receipt of the bill of lading. 
This is probably the first sale of storage 
battery cars on such terms in this country. 


Messrs. C. & G. Cooper & Com- 
pany, of Mt. Vernon, Ohio, are engaged in 
putting up Corliss engines of their manu- 
facture as follows: At Florence, Ala., cotton 
mill, one of 800 horse-power ; at Dennison, 
Texas, cotton mill, one of 800 horse-power ; 
at Knoxville, Tenn., electric light station, 
one of 450 horse-power; at Rochester, N. Y., 
electric light station, one of 450 horse-power; 

at Spartanburg, S. C., cotton mill, one of 
1,200 horse-power. 


The Great Western Electric Sup- 
ply Company, Chicago, have gotten in 
a large invoice of telegraph apparatus, and 
their learner’s outfits are already being 
rapidly disposed of. They have several 
other large lots on the way, and expect to 
control a good part of the Western business 
in telegraph apparatus. The company is 
also selling large quantities of the Samson 
batteries, which have heretofore been better 
known in the East than in the West. A 
new Catalogue will be issued this week. 


The Standard Underground 
Cable Company, Pittsburgh, will erect 
a rolling mill in connection with its new 
plant at Brinton for the rolling of brass, 
and a copper wire mill with which all the 
copper wire used by the company will be 
made, The copper used will come from the 
mines and smelting furnaces in Montana, 





where the late Professor Ashburner made a 
discovery of valuable deposits of copper. 
Several thousand acres of land were pur- 
chased by a company formed, in which 
George Westinghouse was a leading spirit, 
the idea being to produce all the copper used 
in his various industries. 


The popularity of the great Pennsyl- 
vania Ruilroad route to the West is largely due 
to the well-known equipment of that road in 
all the appliances which ensure the safety of 
the passenger. The block-signal and inter- 
locking switch system, stone-ballasted road- 
bed, and stone bridges, make a safe highway 
for the great procession of trains that line its 
tracks daily. The Pennsylvania Limited is 
the leader of not only these, but all passen- 
ger trains of the world. It leaves New 
York daily for the West at 10 a. M. 


The John Stephenson Company, 
New York, isa hustling firm when it comes 
to getting out street cars ina hurry. They 
recently received the following letter : 


Epison GENERAL ELectric Company. 
New York, August 25, 1890. 
Joun STEPHENSON Company, Limirep. 
Dear Sir : 

Mr. Vail has referred to us your favor of the 
23d inst. and we write with pleasure that the cars 
for the Elmira road have all been shipped in good 
order. 

I desire to express my appreciation of your 
promptness in this matter. 
Yours truly 
(Signed) CHAS. D. SH AW, 
District Manager Eastern District. 


The order for these six cars was booked 
by ‘‘John Stephenson Company, Limited,” 
the evening of Wednesday, July 30. The 
material was taken from the stockroom, the 
cars were constructed and completely fin- 
ished, motors all attached, wiring done, 
trolley bridge in place, 
shipped, in perfect order, forelectric service, 
August 21, 22, 23, respectively—two cars 
each day. August 25, Col. D. C. Robinson, 
president of the railroad company, an- 
nounced by telegram the arrival of the cars 
at Elmira in good order. 








F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 





a MEN SELLING TO HARDWARE 
umbers, Steam and a Fitters, can secure 

a heed tide line by addressin, 
Manufacturer, 1448 Niagara 8t., Buffalo, N Y. 





WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 
Capital, $250,000. 


B. H. W: A. T. Brrrron, Vice-Prest. 
Mk. S. Pane, Cashier. 4 











WASHINGTON LOAN AND f TRUST 0., 
Temporary Offices, 1001 
LOANS MONEY on Oe TAL and 1 ESTATE. 
Pays Interest on a. a for sale 


CAPITAL, - = = =  * $1,000,000 
CALL AND SEE OR WRITE TO US. 


B. H. Warner, Prest. |W. B. Rosrson, Secretary, 
Jno. Jor Epson. V. -Prest. W. “B. Gurury, Act’g Treas, 





Washington Electric Conduit Co., 
Room 36, Corcoran Building, 


Washington, D. C. 
Manufacturers and constructors of glazed Terra 
Caste queues See etetaeto wires of all descriptions 
fr sgt bf Pan “cee be comet jum- 
and local com be examined by 
aL 





INVENTORS 

Ceming to Washington to further any elec- 
trical patents, will Dew by | on C, W. 
Messner, of 1225 F St.,N. W 1 the ap- 

pliances necessar for tests, experiments, etc. 
Kiso, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 
to 50 horse-power, The only electric motor 
on the market to-day. 


and they were | 








TESTIMONIAL. 


OFFICE OF 
THE BRADFORD ELECTRIC LIGHT AND 
POWER CoO., : 
OFFICE AND STATION, 
Nos. 48 and 50. CHESTNUT STREET, 
Braprorp, Pa., Aug. 6th, 1890. 
Onas. A. ScuieREN & Co., 
Nos. 45-51 Ferry Street, 
New York City. 
Dear Sirs: 

Will say in reply to yours of July 28th, 
that we have three of your 10 inch Perforated Belts 
running alongside of solid ones with far better 
results. They are easier on bearings, use less oil 
and are noiseless. “As fast as I can, will replace the 


solid belts‘with perforated. 2 
Very truly yours, 
J. H. Ross, 


Sec’y and Gen’! Manager. 





Sigourney frills. 


IMPROVED. 





Sensitive, Strong inl Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 


‘WANTED. 
SIEMENS ARMATURE WINDERS. 


State Experience and Reference. 





SCHUYLER ELECTRIC CO. 
Middletown, Conn. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON AvGuUsT 19, 1890. 


"Continued Pani last Prudtit 


431,457 Electrode for batteries and the method 
of making the same; David Pepper, Jr., Philadel- 
phia, Pa. 


434,468 Method of electric welding; Russell Robb, 
Boston, Mass., assignor to the Thomson Biléctric 
Welding Co., of Maine. 

434,488 Electric power transmission. 
Electric power system; Elihu Thomson, 
Mass. 

434,501 
France. 

434,530 Process of and apparatus for forming 
and welding metals by electricity. 434,531 Induc- 
tion-discharge protector for welding apparatus. 
434,582 Process of electric welding ; Elihu Thomson, 
iene. Mass., assignor to the Electric Welding Co., 

Maine. 

434,557 Voltor ampere meter. 434,558 Device 
for measuring the intensity of magnetic currents; 
Rudolf Eickemeyer, Yonkers, N. Y. 

434,579 434,863 434,580 434,581 Apparatus for 
transferring electric car batteries. 434,582 Mech- 
anism for transferring electric car batteries; Fred- 
erick G. Corning, New York, 

434,585 Telegraph-relay; 
Menlo Park, N. J. 

434,586 Electric generator. 434,587 Thermo- 
electric battery. 434,589 Propelling mechanism 
for electric vehicles; Thomas A. Edison, Llewellyn 
Park, N. J. 

434,588 — ay ore aoparence; Thomas 
Edison, Lle 5 Park, N. J., and Wm. K. L. Dick. 
son, Orange, N. J. 

434,590 Dynamo electric machine; Justus B. 
Entz. New York; N. Y., assigoor to Thomas A. 
Edison, Llewellyn Park, N. J. 

434,593 Galvanic battery; Wm. M. Fink, Eliza- 
beth, assignor of two- thirds to Sherman Cooper 
and Philip Hathaway, both of Westfield, N. J. 

434,596 Electric push-button; Philip Hathaway, 
New York, N. Y. 


434,489 
Lynn, 


Electric meter; Jules Canderay, Paris, 


Thomas A. Edison, 


434,614 System of electric _ distribution; Henry 
. Walter, Schenec tady, N. 
434,689 Tower for om lighting; David Max- 


well, Detroit, Mich. 

434,640 Thermal battery; Hugo Mestern, Munich, 
Germany. 

434,671 Electric valve-closer; Lemuel Mellett, 
Boston, Mass., assignor to himself, A. D. Tingley, 
A. L. Russell and A. P. Lighthill, all of same place. 

434,682 Trolley for electrically propelled cars; 
Wm. L. Stevens and Edwin J. Wescott, Boston, 
Mass. 

434,684 Electric railway system. 434,685 Alter- 
nate current electric railway train system. 434,686 
Electric railway train system. 434,687 Electric 
railway system. 434,816 Multiple circuit electric 
motor; Charles J. Van Depoele, Lynn, Mass. 

434,746 Electric belt and appliances; Robert E. 
Williams, Dallas, Tex., assignor of one-half to Wil- 
bur F. Shook, same place. 

434,774 Thermometer; Edwin M. Fox, preohiya, 
assignor to Philip Hathaway, New York, N. 

434.827 Electric railway; Adelos raha Cam- 
den, N. J 

434,835 Portable — signalling device ; 
Pearson, New York, N. Y. 

434,853 Contact val Ferdinand A. Wessel, 
Brooklyn, assignor 4 the Excelsior Electric Com- 
pany, New York, N. Y 

434,869 Secondary battery plate; William B. Hol- 
2 Brownsville, ignor of one-half to Syd- 
“— H. Carney, New York, 

434,871 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Electric Car 
Co. of America, same place. 

434,879 Electric insulators; 
Melrose, Mass. 

434,880 Recording telegraph. 434,881 Printing 
telegraph; John B. Odell, yy wt Ill, assignor to 
the Printing Telegraph Co. of Illinois, same place. 

434,885 agg conductor; William A. Phillips, 
Schenectady, N ., assignor to the Edison Machine 
Works, same AS 

434,892 Binding post; Gordon J. Scott, Schenec- 
tady, N. Y. 

434,899 Electric switch; Charles E. Wilson, Chi- 
cago, Ill. 

ParTIAL List, IssuED AuGusT 26. 
434,917 Hanger for incandescent lamps; Paul 
. Chassagne, Akron, Ohio, assignor of five-eighths 

to Samuel Miller and Wm. R. Palmer, same place. 

434,943 Electric connector; Edward L. Orcutt, 
Somerville, Mass. 

434,949 Gearing for electrically-p 
cles; Nathan S. Possons, Cleveland, 0) 

434.961 Section insulator for overhead electric 
conductors; Elihu Thomson, Lynn, Mass., assignor 
to the Thomson-Houston Electric Co., of Connec- 
ticut. 

434,992 Insulator; Chas. O. Muehlberg, Pitts- 
burgh, assignor of one-half to Henry Staunn, Mt. 
Oliver, Pa. 

434,998 Motor for street cars; Wm. H. Patton, 

Ill, assignor to the Patton Motor Co., 

Pueblo, Col. 
435,011 Trolley for electro-motor cars; Samuel 
. Y., assignor of three-fourths to 
Dennis J. Whelan, Wm. J. Roche and James T. 
Quinn, all of same place. 

435,015 5 bo electric machine; Wm. F. Col- 
lins, New N. Y., assignor of one-fourth to 
Wm. A. Rosenbaum, ‘sony yy N. J 

435,024 Incandescent lamp socket; Frederick C. 
Rockwell, Hartford, Conn. 

435,029 | OS Ses electric lamps. 435,030 

High ; Wm. G. Bremer, 
8t. Louis, Mo., assignor, to the United Electric Im: 
P t Co., City, N. J. 

435,086 Method of and means for bending elec- 
wwetrpeginten: Patrick M. Furlong, New York, N. Y. 

to the Curved Electrotype Plate Co., of 
New York. 


Peter 


Samuel Oakman, 


aed vehi- 
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Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN VU Mi, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. Ba. GoRDon ct Co.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 

Catal f Standard Test Instru- 
mente furaished t =on application. 

THE E. S. GREELEY & CO., 
Gano T Dey St., New YORK. 


Daniel W. Baker. 













2 ~ Please do not let your roa 
< <) Pass this our allotted corner by, 
i) For right here in in this spot, j 
Has CLIMAX TAPE cast in its lot, * Ay 
And solicits for itself a share Ow 
) Of all the orders you can spare, 
That by its use you too may find, f 
How well it insulates the wire you & 
wind. 
Send to 


BOSTON RUBBER SHOE CO., a& 


BOSTON, MASS. 





W.R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING Sree WHISTLES, 
AN NCIATORS, 
Electric & Meohantnat’ Bellis. 

FACTORY, 


De Kalb Avenue, 


BROOKLYN. 
Send for Illustrated & 





















STANDARD ELEOTRIG TEST INSTRUMENTS. 
AMMETERS QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR DIRECT 
pan Testing Set, 
~~ WITH GALVANOMETER, 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & CO., = = PHILADELPHIA. 
THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 





WOODEN PIPES FOR 


UNDERGROUND ELECTRIOAL WIRES. 
nr rete as 


We have 
_ 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES, 


ALI 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, ac. 





SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO, 


WORKS, PERTH AMBOY, Rv. | 
Office, Foot of Washington Street, TEREST CIETY, 2. WATSON & STILLMAN, 
Creosoted Lumber, 5 Underground Conduits, Tole 210 East 43p Street, New Yore Crry. 
graph Poles, Piling and Speciaz Attention to Electrical Work. 











Full OOLS.. of different sizes and qualities on BRAIDER 
§POOL §, ready for the machines, in Red, Yellow and Green. 


g | LKS.: ther pao "to order. Send for Sample and Prices, « 
@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


<== Telephone No, 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


Horzonlal DRILLING“ BORING 
ga _§ @ MACHINE @ 


foe Great Dower, » 
* ato FOR PRICES CORCULARS aod * REVERSIBLE FEEDS. 


ta teameac Pia Ten Woes. Newark. 8°. 9@,O.52— 


















SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Szc. & Exzcrriciay. 


AMERICAN ELECTRICAL WORKS, 


} Manufacturers of Patent Finished 


Z_, ELECTRIC LIGHT WIRE, 


as A 

fi %— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
~~ RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, G7 STEWART STREET., * PROVIDENCE, R. I. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Present. JOHN CARROLL, Szc'v-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 











RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
\ TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OrgIOr AND FACTORY | MONTREAL, CANADA 


st Gabriel Iocks, 


— 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


fees TED TO ALL 


129 BROADWAY, NEW YORK. 


WAVERL 


43 SIXTH AVE, 


SYSTEMS 


Y PLACE 


IMMADIINAIT DY 
PITTSBURGH, PA 











HIGHEST AWARD, PARIS EXPOSITION, 1888. 


THE ONLY ‘ay 


ee Fold Medal ASS < 





AWARDED FOR I \ Cee 18ae 
Electric Batteries. 


The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


THE LECLANCHE.-.BATTERY CO., 
149 West {Sth Street, New York. | 

















September 6, 1890 ELECTRICAL REVIEW Vv 








-> ADVANTAGES OF THE EVANS SYSTEM OF DRIVING DYNAMOS, < 


ECONOMY IN ROOM. 


No loss of room by reason of long lines of belting. All the space is made 
available. More than double the number of dynamos can be put in the same space 
than by ordinary belting. In the erection of new stations, or the increase of old, 


an immense saving is realized. 


EFFICIENCY. 


There is no slip. Consequently there is less loss of power 
in transmission, and a steady light is obtained. There is also less 
pressure on the bearings than by ordinary belting for the same 
amount of power. 


SAVINC IN BELTS. 


PERFECT CONTROL. 


Each and every dynamo can be stopped or started independently of every 
other, without slowing or stopping the engine or other motive power. 


FOR POWER CENERATORS. 


Where the load is intermittent and subject to sudden 
changes, as in street railway work, the Evans Friction adapts 
itself promptly and effectively to the work without the ‘* fiop”’ 
or unsteady motion of ordinary belting. 


CLEANLINESS. 
The Evans System does away with long flying belts which 








carry a large amount of dust, and not only is the room cleaner, 


Belts cost less than one-tenth of ordinary belts and last but the bearings are freer from grit. 


over twice as long. The saving in belts alone nearly pays 
the royalty. 





SIMPLICITY AND COMPACTNESS. SIMPLICITY, COMPACTNESS, ECONOMY, EFFI- 


The dynamo pulley is placed in immediate contact with the driving pulley. No CIENCY and CLEANLINESS, the EVANS SYSTEM surpasses 
expensive clutches or complicated belt holders are necessary. The Evans Friction . : “he bh 
is a perfect clutch in iteclf. anything yet devised for driving dynamos. 


Send for Catalogue ““D” to the EVANS FRICTION CONE CO., 85 Water Street, Boston, Mass. 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINGTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF 


PERRET AUTOMATIC ELECTRIC MOTORS AND DYNAMOS. 


EMBODYING LATEST IMPROVEMENTS & id@iieesaiag — a 


Shops, Elevators and Machinery 


OF ALL KINDS. 




















And all Desirable Features. 








High Standard of Workmanship, 
High Efficienoy, 

Low Speed, Perfect Regulation, Wf 

Simplicity. 


FAN OUTFITS 


—— FoR — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 








15 H. P. MOTOR. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wink E, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


’ PATENT “K. K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOCOVILL, NEW YORK AGENT 


——t SL os t Pen, see PLIES, © 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT COOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 


= ™= SOUTHERN ELECTRICAL SUPPLY COMPANY, 

CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 
THE AMERICAN CIRCULAR LOOM CoO., 
SOLE MANUFACTURERS OF 
PATENT WOVEN INSULATED WIRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL CoO., 620 Atlantic Avenue. 
Chicago, Ill. 
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IN BUYING THE BEST YOU BUY THE GNEAPEST. 


The Thomson-Houston Alternating System 


Is THE BESS. 











it has proved its merits in actual operation, and 
SKE they have been fully substantiated by orders for SK 
additional equipment from a majority of its users. 





























IMPROWED DYNAMOS, 


Unequaled in Mechanical Design and Construction, 
Self-Regulation and Economy of Operation. 


Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. 
Complete Central Station Equipments. 


THOMSON-HOUSTON ELECTRIC COMPANY. 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul,gMinn. 


503 Delaware Street, Kansas City, Mo. 1383 F Street, Washington, D. C. 
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nvaee~ Electric Fixtures, Combination Fixtures, Gas Fixtures, 
. Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
mane No. 1426 CALLOWHSLL STREET, PHILADELPHIA, PA. 























33 GENUINE TELEPHONES FOR EXPORT. & 


THE TROPICAL AMERICAN | ELEPHONE (OMPANY 


Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 


American Bell Telephones, Blake Transmitters and Magnetos, « *« x 
* * * “Williams” Magneto Call-Bells, and Standard Switch boards. 
PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES. 


Send for New Illustrated Catalogue and Price List to 
New York Office, direct: No. 18 Cortlandt St.-or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 


THE E. S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 


TANDEM COMPOUND STEAM 
JACKETED CYLINDERS, ¥ 
SUPERHEATING RECEIVER, 2 
| PATENTED VALVE SEAT, 
BP. AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. : 
Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 


Gorrespondence sgolicited. 


“Cc. &X C.” ELECTRIC MoT Tors. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS = HOISTS © MINING TRAMWAYS. 


— Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 

































































The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 


















One-eighth horse-power to 50 horse- 





power in stock. New re eng Office, 63 Oliver Street, Boston. 
Philadelphia 38 South Fourth Street. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. Chicago “Phenix Building. 


“C. & C.” ELECTRIC ¢ MOTOR COMPANY, 


402 « 404 Greenwich Street, mov Work. 
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CONVERTER EFFICIENCIES. 


It will PAY YOU to throw out your Present Converters 
and Substitute OUR MAKE. 


COMPARISON OF CONVERTERS. 
































TOTAL EFFICIENCY. CONVERTER CAPACITY TESTED. 
Thomson-Hiouston, me 3"7-5SO per cent. 2s5 
E"t. Wayne Jenney, — $7. . 25 
National, - -- ~ - Ss. 7 2OQ 


WGBESTING HOUSE, —- 95S. ‘ =O 


the sore figures speak fo Alternating Current 
Arc Lighting Apparatus. 








themselves, You can afford to 
throw away your inefficient Con- 
verters and buy Ours, which will 
pay for themselves within a rea- 








Lamps burn 40 Hrs. with- 


























| 

sonable time, and permit you to out renewal of Carbons! 
carry a larger commercial load 

on a given dynamo. Arc Lighting Revolutionized 

incandescent Alternating wf 4 q Di . Send for Special Circular. 

Current Dynamos, 7 : OU . 
CONVERTERS. il \ 55 Plants and 5000 Lamps 
— ae & }/ sold within a few months. 














325 Central Stations and 
600. 000 ) Lamps! 


WESTINGHOUSE ELECTRIC AND MANUFACTURING GU. 


PITTSBURGH, PA., U.S A., 


BOSTON, NEW YORK, CHICAGO, CINCINNATI, ST. LOUIS, 
SAN FRANCISCO, PORTLAND. 


Correspondence Solicited. 
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EUREKA TEMPERED 


COPPER COMPANY. 


NORTH HAST, PA. 
ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR. BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO. 


EASTERN SALES OFFICE, 36 BROADWAY, NEW YORK. 





We have just imported direct a large 


STOCK OF MILLING CUTTER — 


(Annealed), forged by WILLIAM JESSOP. & SONS, Limited, 
of their 


Best Cast Tool Steel. 


Sizes, ~ - 4 inches diameter, 5-8 inches’ thick, 
To - - - ~ 6 66 «6 2 1-4 ‘6 
Varying by 1-4 inch in diameter and.face. 


Price, 25 CENTS per Ib. 


THE GARVIN MACHINE CO. 


Laight and Canal Streets, New York. 

















jc Ry SIMPLICITY. SELF ow 

Mo ELL He JOHN T.NOVE MFC C0, BUFFALO. N.Y. 

FAIRBANKS, MORSE 4 CO., Western Representatives. Chicagd. St.Louis, Kansas City, Omaha. Denver, St.Paul 
ALBERT FISHER. 89 Liberty Street. New York. Eastern Agent. 








|THE HEINE SAFETY BOILER CO. 





PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 








No contracted cpenings to drum, but full area of tubes carried out, thus assuring free 
circulation ond dry steam. Adapted for al/ kinds of water and fuel. Manufactured both 
in the East and West. Send for lilustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boiler Co.....82 Madison St.. Chicago, Ill. 
Risdon tron yy peewee .San Francisco, Cal. 
Stearns. ae & aa 3 Duff Block. Denver, Col. 
. M. Huston......Room 1 169, 45 Broadway, New York 
Jos. K. Rug 9 Co. 107 West Second St., Cincinnati, 0. 
H. E. Collins & Co.....34 Lewis Block, Pittsburgh, Pa. 
Van Zile, MacCormack & Co. Albany, N 
L. Metesser.. Fe St. Charles St., New Orleans, aa 
T. C. Gooch...... 448 West Main Street, Louisville, Ky. 
English, Morse & Co..1221 Union Ave. Kansas City.Mo 
Seeger & Guernsey osonvves: -City of Mexico, Mexico 


AGENTS. 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


Ae are the combined result of long ex- 
ith automatic cut-off regulation, and most 
Prerel S vovisien of all details. They are designed and 
. constructed for heavy _ continuous duty at medium 
or high rotative speeds. hest attainable Economy 
F, in Steam — ata a uperior regulation guar- 
ae anteed. ed Automatic Cat-off Engines 12 to 200 

B. Ss ariein Dynamo Machines a Specialty. Illustrated 
Circulars, wit Castous data as to practical Steam 
Engine Constructiou and performance, free by mail. 


= 
=_A_>— ‘padres BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N. W. ROBINSON, 154 Washingten St., Chicago, Ill. Robinson & Cary Company, &. Paul, Min». 













THE WALKER ELECTRIC €0., 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 


BROADWAY, 
GEO, W. WALKER, Vice-Prest. & Gen'l Manager, NEW YORK U 8 A 
LEWIS G. TEWKSBURY, Sec’y and Treas. , . 7 . 


POND ENGINEERING CO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


E Boilers, F G — ae “cee 
ngines, Boilers, eee pave: Pyne meta oe to the Hcaner EFFiciEncy. — 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 


CHARLES R.VINCENT & CO., 
iS CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off 
MANNING VERTICAL TUBULAR BOILERS, 


Complete Steam Plants Furnished and Erected. 


15 CORTLANDT ST., NEW YORE. 


Engineers #-Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE. ENGINES 


EDWIN SCOTT, President, 














NEW ENGLAND BUTT CoO., 


PROVIDENCE, R. I., U.S. A., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 


Ls ceemeene sd 









LARGE SINGLE AND DOUBLE 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Cabling Machines, 
~ -. Measuring Machines, 
~~ Stranding Machines, 
Rtc., Rte. 


A SPHCIALTY. 
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THE CONAROTICNA MOTOR CQ., 


Office and Works, PLANTSVILLE, GONK. 


Address, P. O. Drawer 62. 


September 6, 1890 








MANUFACTURERS OF 


Auromatic ELECTRIC. Motors. 


ALL SIZES, FROM 1i-2 TO 50 HORSE-POWER. 


DYNAMOS FOR POWER OR LIGHTING. 


Workmanship and Material Unsurpassed. 








SIMPL, DURABLE, BEFICIBDNT. 








NEW YORK: 17 Broadway. 
PHILADELPHIA: 17 N. Sixth St. 


BOSTON: 
NEW HAVEN: 65 Orange St. 


32 Oliver St. 


25 HORSE-POWER CONSTANT POTENTIAL MOTOR. HARTFORD: 14 State St. 


TH Waar Gao Dyaamo axD Moror Go., of Bautimore, Mo. 








ave 







ia) 
st ‘ 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELEGTRIG MOTORS FOR ALL WORK, 


Duynumos forlneandeseent Lighting 


SPECIAL FEATURES: 


High Efficiency. 3 Slow Speed. 


For full AGHGY. and circulars address, 


= CHADBOURNE, HAZELTON & CO., 


SOLE 5S. G AGENTS FOR U. 5§., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING ciTies.” 





Ta BE 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Manufacturers of 


as # Combination 
Fixtures, 


ELECTROLIERS, 


427 to 438 North Broad St. 
PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 








'PHOSPHOR- BRONZE | 

INGOTS, CASTINGS & MANUFACTURES. | 

THe PO BRONZE ea LIMITED | 
v PH LADELPHIA 

ORICINAL | N ACTURES 











let Light Fitting. 


A Hand-book for Working Electrical Engineers, 
EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 

Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, #2.00. 
SENT TO ANY ADDRESS ON*“RECEIPT OF PRICE. 


ELECTRICAL REVIEW, 


13 Park Row, 
NEW YORK. 





P. 0. Box 3329. 
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EDISON GENERAL ELECTRIC COMPANY.— 





AILWaA Ys 
DEPARTMENT. 


More than 100 Different Street Railways in Operation or in course of Construction. 
More than 175 Separate Orders from Street Railways for Electrical Equipments. 


OUR ELECTRIC RAILWAY SYSTEM “To 'se"the "most 


DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


Please Address all heaps: ons Sn to the Nearest District Office. 


MAaInN YD 


NEW YORK, EDISON BUILDING. 


NEW ORLEANS, COTTON EXCHANCE. CHICAGO, RIA 





ee 


CONRAD N. JORDAN, President. E. GOCORZA, Vic 


THE TRINIDAD-E 


OFFICE, 49 LIBERTY STREET, ', NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. ° 







DENVER, COLO., MA 
TORONTO, CANADA, BANK 


IT OFFICES: 
~A es SAN FRANCISCO, | 12 BUSH STREET. 
PORTLAND, ORE., WASHINCTON BUILDING. 


LDIN 
GF COMMERCE BUILDINC. 









JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


“INSULATED WIRE CO., 


WORKS, HARRISON, N. J. 
. THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine cha and: Solid System of Underground Wire, Manufactured by this Company. 





LIST OF DYNAMOS IN STOCK. 





























a5 J8a.lea.l .. wee 
eg ia Mole mle me ws to 
SSimofioelecels . $3 /Pels5] ¥ 
23/5 d)ag s/s </eoaie Peles B) 28 
eaves SSal\o®olqseael“alas| £4 
Ee" Am je |e SiR blesleg] of 
lag . 32 
ae] X}¥ |Z iF jeeiegiae) Fo 
Cc Sie. | eRe | estate 6.5 ae 530 
© Misassd 10 J..0-+-|oasees 6.311%) ] 530 
es Doel some [25] 8.0/2 || 530 
2 KB eo ems Beat 12.0| | | 780 
S beta te: acc Ad 12.5} 2i4| | 780 
“Bay Sill eles Ps eee 13.0] 2 780 
F BD. Vocsscchessvecdesoses 15.0) 3 990 
Pew, M6 besscedls ise. 15.6] 3 990 
gom aes 15.0] 8 990 
2 See ees beara 50 | 16.0)3 |S | 990 
G 8 | Sonia | QRMER! de aie. 21.0 | 414] | 1,360 























LIST OF DYNAMOS IN STOCK. 
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The Burton Flectic Heater tr Electric Railway Cars| 


NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! 


Normal use of current, THREE AMPERES, and the cost of this is in the coal burned 
at the generating station, which is actually LESS than that 
of coal burned in a stove on a car. 


“They are giving us and the public entire satisfaction.”"—Ricuwuonp, Va., U. P. Ry. Co. 
‘The heat is pleasant, sufficient and economical.” — ROUGH, Mass., Staser Ry. Co. 
‘*We are much pleased with them, and know of no reason wey we shall not continue to use them and 
recommend them to others.”—Sr. Louis anp East St. Louis ELgectric Ry. Co. 


Equitable Electric My. Ces Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES : } Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y.. 
Electric Merchandise “* 11 Adams Street, Chicago, tii. 


For Further Information Address 
THE BURTON ELECTRIC COMPANY. RICHMOND, 


Porcelain Electrical §upplics and Specialties, 


EMPIRE CHINA WORKS, 


144% 156 Greene St., GREENPOINT, BROOKLYN, £. D.. ‘ Y. 


Our Wi PORCELAIN, the BODY and GLAZE I DENTIOAL, 
and GUARANTEED ib NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


Anerean Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 


VA. 

















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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THE HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers in all Kinds of 


>t ELECTRICAL APPARATUS. $< 
Office and Warerooms: 11! ARCH STREET, BOSTON. 
Factory: BROOKLINE, MASS. 


Special Agencies: Clower & Harris, 
Dallas, Tex.; Paul Seiler’s Electric Works, 
San Franc'sco, Cal. Where a full line of our 
goods is carried in stock. 


we 





Enclose Business 
Card and Send 
for Illustrated 
Catalogue. 








OUR SPECIALTY: 
Standard and Pony Magneto Bells. 


Standard and Pony 
Extension Bells, 





eure D 
2 


NARIEONAL 


CARTE ON CQO 





CLAVHLAND, OHIO. 





ELEGTRIG LIGHT GARBONS 


MANUFACTURERS OF 





AND BATTERY MATERIAL. 
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THE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGHTING. 






































— Ae We _ 
COMPLETE OUR APPARATUS 
flentral » Station + Bei 
 ffighest Ffitciency, 
EQUIPMENTS ' 
FOR MECHANICALLY AND 
Light or ELECTRICALLY. 
Power We gener te operation, 
woe Protect our Customers. 
engineer We are Prepared to Undertake the 
DIRECT CURRENT 1% CONSTRUCTION 
== OF 
SYSTEM esd P 
vs --Flectrical Plants 
Isolated ; Of Whatever Magnitude. 
Lighting. CORRESPONDENCE SOLICITED. 
aecuumneas A — = == AIF 
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— NATIONAL E MI 


Cc. Co. = 
Bau Claire, Wis. 


CEO. B. SHAW, - - = = GEN’L MANACER. 








BAKER, BALCH & CO., Gen’! Agts., or gi Seattle, Washington. CHAS. M. BLANCHARD, Agent, - -~ - - ~ Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, Pia ae a) 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt.,  - - Room |2, Chamber of Commerce, Cincinnati, 0. 





METCALF, REED & CO., Western Agts., - - 1517 Larimer St., Denver, Col. PITTSBURGH ELECTRIC CO., Special Agts., - - 531! Wood St., Pittsburgh, Pa. 


NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,_ - - : Tower Building, No. 50 Broadway, New York City. 
NATIONAL ELECTRIC DEVELOPMENT CO., -~ - - = ie - - - oF 6 History Building, 723 Market St., San Francisco, Cal. 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents, : a : - - +=  — Winnipeg, Manitoba. 

A. IRVINE, Agent, - - - : - - - - - : . - . - - Emelie Building, St. Louis, Mo. 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ and “‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


























ADDRESS: 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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CENTRAL ELECTRIC CO. 


116 &@ 118 FRANKLIN STREET, 
CHiCAaAGo. 
Connected by Private Wire with Postal Telegraph Cable Company. 

















Why do Wire Manufacturers claim that their Wire is “‘as good as OKONITE’’? 

Because THEY know that OKONITE is the greatest Insulated Wire ever made, and they 
only hope to equal it. . 

Why do Weatherproof Wire Dealers say they have a Wire “‘Equal to Candee”? 

Because Candee is the King of Weatherproof Wires and THEY know it. 








Our Other Specialties hold the same positions in their respective classes. Among them are: 
THE BRADY MAST ARM, THE BRADY SLEET PROOF PULLEY, 


THE GLOBE FAN, THE BURNLEY DRY BATTERY, 
THE BUTLER HARD RUBBER GOODS. 








Send us a Sample Order if you want it Filled Promptly and Satisfactorily. 


CENTRAL ELECTRIC CoO. 
116 & 118 FRANKLIN ST., CHICACO. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGIBNOCITES: 


13 South 4th Street, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 
WORKS, JERSEY CITY, N. J. 














INTERIOR GONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Bulldings with Insulated Tube Condults to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
SS adoress 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 
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SELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALI SYSTEMS. 





















W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 
SEALINE wire ano rine-rroor LIQUID PAINT 
Used for the following Electrical = . TRADE wf s DYNAMO BASES 
Purposes: = Se = => ’ 
INSULATING, ; LAMP HOODS, 
CONNECTIONS, PAINTING EXTERIOR 


OF WIRES, 


TERIOR CABLES, 
EX OR C S, | AND ALL KINDS OF IRON AND TIN WORK. 


CONVERTER BOXES, 
CUT OUT BLOCKS, 





HAS NO DISAGREEABLE ODOR. 

















SSS ‘ 
MANUFACTURED BY 


oma} SEELY & TAYLOR MANUFACTURING COMPANY, 


24 Cortlandt Street and 19 Dey Street, New York City. 





oa A. TAYLOR, 
Sec, and Treas. 





GEO. L. WRIGHT, President and General Manager. F. F. RANDOLPH, Secretary and Treasurer. 
ALBON MAN, Vice-President. WM. MAIN, Electrical Engineer, 


RIVER4°RAIL ELECTRIC LIGHT COMPANY 


ALDRICH COURT, 45 BROADWS AY, NM. YW. 
THE MAIN ELECTRIC MOTOR tains no lead, is lighter than 


k : electrodes of spongy lead, and 
Owned by this Company differs gives higher electro-motive force. 
both in appearance and principle 


from those of the common type, The battery is ‘adapted to with- 


much as the turbine water-wheel on igh rates of: discharge 
and rough treatment. 
does from others. 


The lines of force take the THE CAR MACHINERY 


form of a vortex or whirlpool. Allows the coupling of both 
No wire is in motion, and the axles to a single motor, without 
moving part is in the form of a the hard running action hereto- 
smooth disk. <A larger output fore the result of this construc- 


of power in proportion to weight tion. It enables a motor of mod- 
with fewer revolutions per min- erate weight to start and handle 


ute is the result of this con- a car, under severe conditions 
struction. of grade and curve, without 


THE MAIN STORAGE BATTERY wasteful or dangerous demand 


upon the batteries. 
Has no applied oxides or com- It allows the motor to revolve 
pounds of lead, either as paste under its most favorable condi- 
or powder. The positive elec- 


tions, while the speed of the car 
trode is formed by the action of and power consumed may vary 
the current alone. The Mechan- widely. 
ical Construction is such as to This is done without electric 
secure unusual durability with a resistance or shifting battery 
capacity several times that of the 








connections. 


old Plante battery, and in excess It does NOT belong ‘to ‘the 


, oe sq? ® [a3 ” 

, numerous family of ‘‘car starters. 

of any of the usual “grid THE RIVER AND RAIL MOTOR. an pags 3 : 
batteries. The mechanism is quiet in action 


The negative electrode con- and durable 


Street Car Companies and Electric Railway Corporations Should Investigate this System. 
GARS ARE LIGHTED BY BATTERIES THAT PROPEL THE MOTOR. 
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HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, : - 2: Agent for.Canada. 
A. SECHRIST & CO., Denver, Agent for Colorado. 
LOUIS B. HETTY, 126 — Street, Sen Franciese, Cal., 

Agent for Pacific Coast. 





MnrssRe: ier den & Sraigey,~ = # New Yor, July 25th, 1890, 
GENTLEMEN = Pleate<ghip intmegiate ely the 100 bells ordered last week.. I have 
sed your bells:for ifie last fi Fs have found no.other equal to them. - They are 
che beat eleetrie bellé-on EART 
~ Yours truly, 
Cas. E. GoopRIcH, Electrician, 
503 Bighth Avenue. 


THE E.S. GREELEY & Co., 


Nos.5 & 7 Dey St.,New York 
y Manufacturers and Importers of and Dealers in 


| ‘Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cat Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Oross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Cord 


of various sizes for Incandescent Lighting, - 


Spikes, Pole Steps, Lag Screws, Drive Screws . 
Turn Buckles. Eta — 











STEVENS & BABCOCK, 


BAST SAGINAW, MICE. 


GEDAR POLES 


-—— FOR -——— 


ELECTRICAL PURPOSES 


_A SPECIALTY. 


ASK FOR. PRICES. 
Delivered any part of the United States. 








LECTRIG @™u, Mansuats, 
CONDENSER DD stancaras a pectety 





Rooms 2 and 4, University Building, New York, 





WELLINGTON 


: a .I Belt Holder 
The 4g empleR, esgess sak 
: | A} for p—— A 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


——— 









INTRODUCING ENTIRELY NEW PRINCIPLES. 





_— 





_—— 
Pat. Mar. 19, 1889. THE OLD STYLE. 


|THE ACME LINK BELT 


18 MADE ONLY BY THE 
Page Belting ‘Company, Concord, N. H. 
BRANCHES: Boston, New York, Chicago, San 


The Only Watches for Electricians. 





FOR SALE BY ALL JEWELERS. *~—*. ~ 








Paillard. Non-Magnetic Watch Co; | Sites e?i< Semiare fie 
- 192 BROADWAY, NEW YORK. hte 





sees HOW 
- “FOR THE 
—| ELECTRICAL REVIEW. 





JOHN A.ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


¢ MACNET WIRE +: 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and (fables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION, 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 





SSS = SEND FOR CATALOCUE AND PRICES. : 








JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 


Ha. lL. SHIPPY, Secretary. 


WORKS: TRENTON, 


THE — 
(rocker-Wheeler Gees 
tr Cn % 


PERFECTED MOTORS 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 
WORKS: 


14th, Washington and 13th Streets, 4 
NEW YORK. 


PALERMO MICA ¢ CO. 


MINERS OF 


N. J. 















a= IVI ICA. 





WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MICA. 
IN THE UNITED STATES. 


NEW YORK. 





W.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


Cc. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ AGENTS AND DEALERS IN 


ELE CT RICAL MERCHANDISE OF EVERY DESCRIPTION, 


42403 NORTH EIGHTH STREET, 


WRITE FOR QUOTATIONS. 


sr. LOoOwuiIs, MO. 
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EDISON GENERAL ELECTRIC CO. 


MANUFACTURERS AND CONTRACTORS FOR 


ARG 0 INCANDESCENT LIGHTING 


== PLANTS. 
































DYNAMOS CONSTRUCTED OF ANY CAPACITY AND FOR EVERY 
DESCRIPTION OF ELECTRICAL WORK. 


ELECTRIC MOTORS FOR EVERY POSSIBLE DUTY. 
































Plants Erected Central Lighting 
for the a Stations 
Transmission of lala For Lighting 
Power over mW Large Cities or 
Long Distances. Small Villages. 





DYNAMOS FOR MERCHANT STEAMERS, YACHTS AND WAR VESSELS, 


CHIEF EXECUTIVE OF FICE, 


EDISON BUILDINC (enon street), NEW YORK. 


DISTRICT OFFICES: 








NEW YORK—Edison Building. DENVER, COL.—Masonic Building. SAN FRANCISCO, CAL.—Edison Building, 112 Bush Street. 
CHICAGO—Rialto Building. NEW ORLEANS, LA.—Cotton Exchange. PORTLAND, OREGON—Fleischner Building. 
BOSTON—38 Pearl Street. TORONTO, CAN.—Bank of Commerce Building. 








t@ PLEASE ADDRESS ALL COMMUNICATIONS TO NEAREST DISTRICT OFFICE. 2 








FACTORIES :—New York City. Schenectady, N. Y. Harrison, WN. J. Hamilton, Ontario. Sherbrooke, Quebec. 
2h Ars Ft 
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CUTTER’S STREET HOOD. 


RAILWAY SUPPLIES: 
New Pole Top. 





New Armature Pinions. 








FIXTURES : Novel Designs, Send for Cuts. 





HOUSE GOODS: Pashes of New Design. The Neat- 
est and Most Unique Switch. 








ALL-COPPER RAIL BOND. 





PATTEE’S LAMP-HOUR RECORDER. 


PORCELAIN BRANCH CUT-OUT. 

CATALOGUE NOW OUT. Send Business 
Card. 

OUR ELECTRIC SPECIALTIES, Steadily 











Growing in Number and in the 
Public’s Favor, 

Are all described in OUR SPECIAL 
CIRCULARS. 








COMBINATION CONE SHADE. 





om Re eeytnet age nts = al in 


ELECTRICAL L REVIEW Ww PUB. COMPANY, 
Park Row, New York P. 0, Boz: 








BOOKS 
“The Hl Ray of T1-Day 


=x. BB. PRINDLE, 


OF BOSTON. 


HANDSOMELY ILLUSTRATED. 


THE SUBJECT POPULARLY TREATED. 











An Able and Interesting and Timely 
Publication. 





PRICE, 50 CENTS. 


ADDRESS : 





ELECTRICAL REVIEW, 


{3 Park Row, New York. 





Electric ells and all (bout Them. 


BY Ss. R. BOTTONE. 








A Practical Book for Practical Men. 


WITH MORE THAN 100 ILLUSTRATIONS. 








SECOND EDITION. REVISED. 


PRIGE, - - 50GTS. 


SENT POSTAGE PREPAID TO ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review. 


13 PARK ROW, 


P, 0. Box 3329, NEW YORK, 














E"ARADAYV CaRBoNn Co. 
ELEGTRIG LIGNT GARBONS, _; _FITTSEURGE, PA 


NOW sin SCHUYLER APPARATUS 


FOR THE 
NOW ELECTRICAL REVIEW. 
IF YOU WANT THE BEST 


Something New! The most useful 
One, two, three, and patented improve- 
four spindle drills for ment indrillpresses Ys Bs 9 
light work. C oe = i" all 




















for years is applied 





SP PINIC 


SENS| TIVE sc ; 
628 lg CLECTRICAL APPARATUS, IC ghting cma 














pulleys tigh teneran 
va arial le speeds pro- 
vided 


peo Mi of fine 


tools free. Telegraph and Telephone Supplies, 


Dwight Shite Machine Co. No, 1408 Penna. Avenue, -4 oa sail 
Opp. Willard's Hotel, WASHINGTON, D. 0. re a 





HARTFORD, CONN. 








——— = ren = 


BS PURKER-RUSSELL MINING » MEE. 60. | 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Locust St. Rooms 307 and 308. 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND G20D LIGHT 








Washburn & Moen Mfg. Co. Office and Factory, Middletown, Conn. 


WORCESTER, MASS. ! 


MAKERS OF * 


R 0 N ” STE E | WESTERN OFFICE, 


MANUFACTURERS OF 


22) Iron and Copper Wire for Electrical Purposes. Room 456, THE ROOKERY. 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 
In Long Lengths, Galvanized b¥ our Patent Continuous 


Process. CSE S = ae =. 
The Standard with all Telegraph and Telephone Companies. = 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for —, ' en has filled every requisition as regards strength, evenness of quality, and 


conductive ey ny 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.’’ Sent free on application. 


New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. 





















a or 
a) Me O> 
<{(meQz2z 
die sae 
eee td bp 
9 a : oc R : rices are zi yet steed tells. 
2 | eens A Corliss Engine ie | 
z => fy ° well designed and thoroughly built, 
<= e is the best the world today possesses. . @) 
. - The Lane & Bodley Co., Cincinnati, O., have 
— Wo sata al ¢ f whi iat thelr r engines should be, . STAAR-TRERQSS 
f ¢ seer vs of the ant welts tet Gadaviptivecaveaiar. 
BBs igre ge. 15-PARK- ROW, NEW-YORK : 
4a (Oprosite Astor House.) 
a. 
by J.H.CHEEVER treas. J.D.CHEEVER vee Y, TREAS. 





We are the exclusive Western Agents for the sale of 


WASHBURN & MOEN’S 


Galvanized Iron, Galvanized Steel and Hard Drawn aoe Wire. 
PRICES ON APPLICATION: . 


WESTERN ELEGTRIG GO., Chicago, Hil. 
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“CANVAS JACEE.” “ 


The Boss Moisture and Weather-Proof Wire. Patent Woven Insulation. Forty Per Cent. Longer Life of Insulation. 
Increase of Eleven Per Cent. Tensile Strength. 


BLHOTRiIOC LIGHT AND RAILWAY SUPPLIES. 


ILLINOIS ELECTRIC MATERIAL CO., 339-341 Rookery Building, Chicago, Ill. 
——THE TRANSFORMER SYSTEM. 


APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Equipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[27 Correspondence Solicited. Specifications and Estimates Furnished Free. 


The Bryant Electric Company, 


BRIDCEPORT, CONN., 


MANUFACTURERS OF 


THE BRYANT D. P. SWITCHES. 


: se The Best and Cheapest Switch in the 
The me , yant ee. Switch, Market. 


nd Pull Style. The Br means D. P. Switch, 
Turn-handle Style. 


‘PETTINCELL, ANDREWS & CO., - = = = = = = BOSTON 


ACENTS: | sawver-man ELECTRIC CO., - - - = = = NEW YORK 


GREAT WESTERN ELECTRIC SUPPLY CO., - CHICAGO 
BROWNLEE & CO., | 


SL a UBBER TAPE 
CEDAR POLES ee i 












































ae Oe »s MASS 
For Electric Purposes. > | ZS “2, 


J c A ! ) N 
NS eZ oh, 3 {WATER ROOF COVERING 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. [ia Dhan ts a) ge 


SI Oa oe SEND FOR SAMPLE LOT 








t@” Manufacturers of the Celebrated Octagonal Red Pine —<— for | 
Electric nesaaye nab Electric Lighting; also Manufacturers of Cross- 
Arms and Pins 


The Eddy Electric Mfg. Go. 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward ; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management ; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electroplating, Electrotyping, Copper Refining, Etc. 
NO REVERSING. NO WATER. NO NOISE. NO SPARK. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG. C0, - - WINDSOR, CONN. 


NEW YORK: 33 Church St. BOSTON: fi! Arch St. PHILADELPHIA: 506 Commerce St. 
CHICAGO :'329 Rookery Building. | KANSAS CITY: Rialto Building. NEW ORLEANS: 78 Custom House St. 
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F ORT WAYNE ELECTRIC COMPANY, 


= EORT VWwaYyvynNz, IND. > 


MANUFACTURERS OF THE 


Slattery ndustion Syste 


Hl Long 


Histauee Lncandeseent Lighting 


AND THE 


**KEKK Wood Automatically Regulating *%eKx* 


ARC DYNAMO AND LAMPS. 





Main Office, 


FORT WAYNE, IND. 





— 


NEW YORK, 

PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, 
SAN FRANCISCO, 
DETROIT, MICH., 


MEXICO, F. Adams’ 





FORT WAYNE, 
BROOKLYN, 


WOOD DYNAMO. 








>. 


BRANCH OFFICES: 


TORONTO, CANADA, 138 King Street. 


FACTORIES: 


5 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

85 New Montgomery Street. 
57 Gratiot Avenue. 


Successors, City of Mexico. 


INDIANA. 
NEW YORK. 











SLATTERY INCANDESCENT DYNAMO. 


+ 





o 





rE = 


EMPIRE (ITY ELECTRIC + 





WIRE. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Wire, Bells, Push-buttons, Flexible 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, gn” aaa Shade-holders, 
tc., te. 

















Batteries, Cord, 








AZIXZI HINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 


TEE IMPRovEeED 


ee Tube Feed ane Heater. 


THE 










OF MASSACHUSETTS, 
Sole Manufacturers of the 


Corrugated Tube Feed Water Heat- 
ers, Surface Condensers, Expansion 
Joints, Expansion Tubes for Come 
pound Engines, Coil and Straight 
Tube, Vertical or Horizontal, Feed 
Water Heaters, Harvard Pump Reg- 
ulators, Automatic Gauge Valves, 
Barnard’s Separator. 


Y 
i YY 
Hee AUT) soe 


= 
NY 


4 


. | 





All Heaters 
and Condensers 

Sold Under & 
Ten Years’ Guarantee, 


The Highest Known 
Results from the use 
of Exhaust Steam 
without Back Press- 
ure. 





SEND FOR CATALOGUE “A’’ TO 
34 OLIVER STREET, BOSTON. 
F. B. ASPINWALL, 112 Liberty St.,N. Y. H.S. WALKER, 26-28 Randolph St., Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 
RUSSELL & CO., ST. PAUL, MINN. 




















September 13, 1890 ELECTRICAL REVIEW 


The Butler Hard Rubber Co. 


33 MERCER ST., NEW YORK, 


POSSESS SUPERIOR ADVANTAGES IN THE MANUFACTURE OF 


HARD RUBBER GOODS, 


especially in articles adapted to electrical industries, having obtained the sole right 
to manufacture HARD RUBBER under the. valuable PATENTS granted to 


WILLIAM KIEL. 
All operations of sawing, cutting, turning and polishing our new standards of 


SHEET, ROD AND TUBING 


can be performed with a large reduction in the wear and tear of tools and considerable 
































saving of labor. Our new standards are of a richer black throughout, not subject to change 
in color, are tougher and more flexible, do not become brittle with age, and have been tested 
and approved by the leading electrical companies of the United States. In addition to these 
advantages, we also offer advantages in prices. 











rex =E 


KIEL'S PATENT HARD RUBBER CELLS 


FOR STORACE AND PRIMARY BATTERIES, 











still remain the most satisfactory and cheapest in the market, unequalled for Srrenern 
Durapiuity, Insutation AND Resistance To <AcrDs. 








HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED. 








Correspondence Solicited from all Manufacturers and Dealers in Electrical 
Machinery and Supplies. 








SEND FOR PRICES AND ESTIMATES. 
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: “CANVAS JACKET.” 


The Boss Moisture and Weather-Proof Wire. Patent Woven Insulation. Forty Per Cent. Longer Life of Insulation. 
Increase of Eleven Per Cent. Tensile Strength. 


BELHOTRIC LIGHT AND RAILWAY SUPPLIES. 


ILLINOIS ELECTRIC MATERIAL CO., 339-341 Rookery Building, Chicago, III. 














APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station Hquipments. 


WALTER K. FREEMAN, 150 Nassau Street, New York. 


[23° Correspondence Solicited. Specifications and Estimates Furnished Free. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 



































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


“THE NATIONAL PIPE BENDING 6O., 


84 River Street, New Haven, Conn. 


—BROWNLEE & CO. 


-emmnemtntinat RUBBER TAPE 
CEDAR POLES 5 ae 








> ea > RUBBEp x MASS 
For Electric Purposes, > <i ‘| 7-9 apes 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. =. a SP 


TELEGRAPH TELEBHO INE OR 
tb Rowtg A TRIC LIGHT WIRES 


dent ee ~ SEND FOR SAMPLE LOT 








t= Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Rallways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


The Eddy Eleetrie Mig, Go. 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward ; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management ; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electroplating, Electrotyping, Copper Refining, Etc. 
NO REVERSING. NO WATER. NO NOISE. NO SPARK. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG. C0, - - WINDSOR, CONN, 


NEW YORK: 33 Church St. BOSTON: 111 Arch St. PHILADELPHIA: 506 Commerce St. 
CHICAGO: 329 Rookery Building. | KANSAS CITY: Rialto Building. © NEW ORLEANS: 78 Custom House St. 








































nner 13, 1890 ELECTRICAL REVIEW 


CENTRAL - ELECTRIC - COMPANY 


116 & 118 Franklin Street, Chicago. 


CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


General Western Agents for Okonite and Candee Wires. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of sparks from arc lamps. It also keeps flies and other 























insects from getting into the globe. 


THE PERRY WIRE PEELER. 


recs - This handy little tool is becoming very popular with bell-hangers and incandescent wire men. 


THE HOT WIRE LICHTNINGC ARRESTER. 


No magnet or self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 


ANTI-MACNETIC WATCHES. 


We have completed arrangements with the Electricians’ Time Company, by which we are enabled to offer to electrical men a 




















thoroughly first-class watch, absolutely protected from magnetic influence and at a very low price. Each watch is accompanied by a 


guarantee, stating just what it is, and in cases where desired, payments are made easy. Send for a descriptive circular. 
WE ALSO CARRY A FULI LINE OF 
K. W. PORCELAIN CUT-OUTS. STODDARD PORCELAIN CUT-OUTS. CLEVELAND SWITCHES 
PAISTE SWITCHES. BRANCH BLOCKS, and all kinds of Electrical Supplies. 


CENTRAL ELECTRIC COMPANY, 


116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 
AGENCIES: 


13 South 4th Street, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P, 


WORKS, JERSEY CITy, N. J. 


JOHN STEPHENSON COMPANY 


GUIMxITED, 


+ NEW+YORK. © 
Street Cars 


















— 


| 


SS aE 
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sian Hiectric Motors. 
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1B. v, iy one Books, 
ELECTRICAL REVIEW PUB. COMPAN 1s PARK ROW, NEw YORE. 
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No Finely Geared Clock- lf h 1 I A 4 4 (} N No Steel Pinions or 
Work. Pivots to Rust and Stick 


No Close- “fitting “oe: No Gearing to ‘ei 


== ARC LAMPS 


PRACTICALLY AND THEORETICALLY THE 











Simplest and Best Constructed Double Carbon Arc Lamp. 




















DOUBLE CARBON 


of BRC LAMP pe Manufactured 


The Only 



































For both High and Low Tension Currents. 


We offer to furnish companies using low or high tension systems with new Double Carbon 
Arc Lamps guaranteed to work satisfactorily, and with guarantee against loss on account of 
suits for alleged infringements of patents. | 

Our Double Carbon Arc Lamp is manufactured under the following patents: 


No. 147,827, February 24, 1874. No. 415,571, November 19, 1889. 
No. 356,211, January 18, 1887. No. 418,757, January 7, 1890. 
No. 418,758, January 1, 1890. 








CHICAGO, ~NEW YORK, 
LONDON, ANTWERP, 
BERLIN, — PARIS. 


WESTERN ELECTRIC CO, | 
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SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System. 





Office and Factory, Middletown, Conn, 








WESTERN OFFICE, 


Room 456, THE ROOKERY. 


CHICAGO. 
+3 GENUINE TELEPHONES FOR EXPORT. =& 


THE TROPICAL AMERICAN | ELEPHONE (OMPANY 


Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 


American Bell Telephones, Blake Transmitters and Magnetos, « * x 
* * * “Williams” Magneto Call-Bells, and Standard Switch boards. 
PATENTED TELEPHONIC APPARATUS AND SUPPLIES OF ALL SORTS AT LOWEST PRICES, 


Send for New Illustrated Catalogue and Price List to 
New York Office, direct: No. 18 Cortlandt St.-or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 


THE E. S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS. 


N Ew BHLECTRICAL BOOKS. 















































PRACTICAL ELECTRIC NOTES |PRACTICAL ELECTRICS.| EXPERIMENTAL SCIENCE.| MODE RN VIEWS 
AND DEFINITIONS. A UNIVERSAL tanoy BOOK Oe ES ELECTRICITY. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
WwW. PERREN MAYOOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - - 60 CENTS. 





Everyday Electrical Matters, 
INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 








TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DBTAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 





PRICE, - - $4 00. 





OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


BLECTRICAL REWViIEWw, 
(3 PARK ROW, NEW YORK. 


P. 0. Box 3329. 
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EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 

















ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 

















WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO. EASTERN SALES OFFICE, 35 BROADWAY, NEW YORE. 
We have just imported direct a large * “ 
STOGK OF MILLING CUTTER BLANKS NGINES and GABLES. 
WIRES and GABLES. 
(Annealed), forged by WILLIAM JESSOP & SONS, Limited, FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 
of their ee omlEW, YORK INSULATED WIRE 6o., 
. GALLAHER, Sec tary Sole Manufactur 
Best Cast Tool Steel. W. &. Dower, fressurer. sche aniimeneiiee. N.Y. 
Sizes, - - 4 inches diameter, 5-8 inches thick, 
To i si ae 6 é 66 2 1 -4 6 66 . ai =a -_ 
Vertu by 1-4 inch in diameter and face. >ENUINE | 
vonoweeus!| PHOSPHOR-BRONZE 
Price, 25 CENTS per Ib. ADE MAF INGOTS, CASTINGS & MANUFACTURES 
N H THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
THE GARVIN MACHINE CO. Os a2 woe Pana 
om mens R< VF PHOS HOR- 
Laight and Canal Streets, New York. Bronze Meee Un Unive! oe OW NG 
AA 14 . Of THE U.S PATENTS 











New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long 
perience with automatic cut-off regulation, and oo 
careful revision of all details. They are designed and 

=m constructed for heavy and continuous dut «Pag! medium 
or high rotative speeds. Highest attainable Economy 

c= in Steam Consumption and Superior regulation guar- 
i ; ained Automatic Cat-off Bugines 12 to 200 
wa a: P. Oe et riiag Daan Machines a Specialty. Illustrated 
- ith various data as to practical Steam 


= ae Construction and performance, free by 
Address BUCKEYE ENGINE CO., Salem, Ohio. 


= SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N, Y. 
FAIRBANKS, MORSE & CO., Western cauesmihan Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul P &: ’ 

ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. |* W. ROBINSON, 164 Washington St., Chicago, Ill Robinson & Cary Company, &. Paul, Miss 


THE WALKER ELECTRIC C0, %=W ENGLAND BUTT Co., 


MANUFACTURERS OF THE rm MANUFACTURERS OF 


BRAIDING MACHINERY 


WALKER ELECTRIC METER, | wh 


THE ONLY RELIABLE METER IN THE MARKET, 1 ; TELEGRAPH, 


50 BROADWAY, dB ene 
EDWIN SCOTT, President, | 
GEO. W, WALKER Vice-brent. & Gent anager, NEW YORK, U. S. A Electric Light Wire, 


POND ENGINEERING CO., BRAIDERS 


Complete Steam Plants for Electric Light and Power. FORCOVERING CABLES, 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hicuest ErriciEncy. a Single, Double and Triple 









In Use, Over 2,600, 









































Our Extended Experience Enables us to Guarantee Satisfaction, Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. WINDERS, 
CHARLES R.VINCENT & CO., _ Horizontal and Upright 
16 CORTLANDT STREET, NEW YORK, > Taping Machines, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


Cabling Machines, 

"Measuring Machines, 
= Stranding Machines, 
Rte,, Ete, 


FIN a =| CASTIN Gs A SPECIALTY. 





VW LALIAMS & POoOTTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 
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THE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGH TiN G. 























Ce teencdion Oe 
COMPLETE OUR APPARATUS 
° 18 OF THE 
flentral x Station Highest Fficiency 
EQUIPMENTS . g 9 


MECHANICALLY AND 
ELECTRICALLY. 


FOR 


Light or 


We guarantee its operation 

















Power 
AND 
DISTRIBUTION. 
Protect our Customers. 
COMPLETE 
We are Prepared to Undertake the 
DIRECT CURRENT a CONSTRUCTION 
= OF 
SYSTEM ge ° 
ron ~ Fleetrical x Plants 
[Isolated oe Of Whatever Magnitude. 
Lighting. | CORRESPONDENCE SOLICITED. 
ae * a ee S oO 2 A 





Se 











— NATIONAL MFC. 


. CO. 
Bau Claire, Wis. 
CEO. B. SHAW, - - = = GEN’L MANACER. 


BAKER, BALCH & CO., Gen’! Agts., - - - - Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - : Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, - - - - - 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - - Room 12, Chamber of Commerce, Cincinnati, 0. 

PITTSBURGH ELECTRIC CO., Special Agts., - - 531 Wood St., Pittsburgh, Pa. 


METCALF, REED & CO., Western Agts., - - 1517 Larimer St., Denver, Col. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,_ - - . 7 
NATIONAL ELECTRIC DEVELOPMENT CO.,_ - - - - - - - . History Building, 723 Market St., San Francisco, Cal. 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Age::ts, - : - - - - - Winnipeg, Manitoba, 
A. IRVINE, Agent, - - - . - . - - - - . - . Emelie Building, St. Louis, Mo. 


rE: ONE: Ww 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains ‘and “‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


. Tower Building, No. 50 Broadway, New York City. 























ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, Newry York. 
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GRIMSHAW AND 





EKENDALI & SLADE, 


438 MILE sTREET, BOSTON, 


> Hlectrical + Supplies. S 


ACENTS FOR 
New York Insulated Wire Company and Detroit Motor Company. 


CONTRACTORS FOR ALL SYSTEMS OF ELECTRIC LICHT WIRING. 
ELECTRIC MOTORS FROM ONE-TWENTIETH H. P. UPWARDS. 




















THE ELEKTRON MANUFACTURING CoO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF 


PERRET AUTOMATIC —_— MOTORS AND DYNAMOS. 


DEO TO H Ss 


FOR RUNNING 


iam. Shops, Elevators and Machinery 


OF ALL KINDS. 



















EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, 
Low Speed, Perfect Regulation, | i: 
Simplicity. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Ww iRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K K ” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOOVILL, NEW YORE AGENT 


—+ ELECTRICAL . SUPPLIES. 0 


AGENTS FOR DO YOU WANT THE BEST Coops? DO YOU WANT COOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


FAN OUTFITS 


— FoR — 


Battery or Electric Light Circuits. 
ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ’ 





15 H. P. MOTOR. 






































If so, Write us for Quotations, 


Tar Ba SOUTHERN ELECTRICAL SUPPLY COMPANY, 


ee CANOE WIRES. 823 LOCUST STREET, ST. LOUIS, MO. 
THE AMERICAN CIRCULAR LOOM Co., 
SOLE MANUFACTURERS OF 


PATENT WOVEN INSULATED WIRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 





Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL co., 620 At! i 
Chicago, Il. tlantic Avenue. 
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SOUTH [AKEWOOD PARK. 


©: fice DE fon + 8 


<THE ELECTRIC CITY + 


= ot ak ce TD 









































ADI OINING 


LAKE E Wwoonpwd, NM. J. 





The National Conduit Manufacturing Co, + 


ARE FURNISHINC THEIR 


CEMENT-LINED PIPE 


FOR THE 


PRINCIPAL ELECTRIC LIGHT AND TELEPHONE SUBWAYS. 














2,000,000 Feet in Actual Use. 





CONTRACTS X TAKEN * FOR * COMPLETE * SUBWAY x SYSTEMS. 





“TIMES” BUILDING, - - - - - NEW YORK. 





xii 
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THE CONNECTICUT MOTOR ©CO.., 





25 HORSE-POWER CONSTANT POTENTIAL MOTOR. 


PHILADELPHIA: 17 N. Sixth St. 


Office and Works, PLANTSWILLE, GONN. 


Address, P. O. Drawer 62. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC Morors, 


ALL SIZES, FROM [-2 TO 50 HORSE-POWER. 





DYNAMOS FOR POWER OR LIGHTING. 


Workmanship and Material Unsurpassed. 





SIMPLE, DURABLE, BEFEFICTIBN TT. 





NEW YORK: 17 Broadway. BOSTON: 32 Oliver St. 
NEW HAVEN: 65 Orange St. HARTFORD: 1(4 State St. 





TH Wensrrow b Sun yvamo aD Motor Go... of Bavrimone, Mo.. 







MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


Dynamos for neundeseent Lighting 


SPECIAL FEATURES: 


High Efficiency. 3< Slow Speed. 


For full information and circulars address, 


 GHADBOURNE, HAZELTON & CO., 


SOLE mene Hl AGENTS FOR U. §., 


416-420 WALNUT ST., PHILADELPHIA. 


ACCENTS WANTED IN ALL LEADING CITIES, 





Wweitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRI 


SBURG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Bosto 


Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 





Tae WESTON STANDARD 


VOLTMETERS Ea _AMMETERS. 





iz 
These instruments are the most accurate, reliable and sensitive, portable instruments 


ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
SEND FOR ILLUSTRATED CATALOGUE. 
Address, 


WESTON ELECTRICAL INSTRUMENT GO., 


Office and Factory 114; William St., NEWARK, N. J. 





Electric Light Fitting. 


A Hand-book for Working Electrical Engineers, 
“MBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 








By JOHN W. URQUHART. 





Chapter I. Central Station Work. 


Chapter II. Localizing Dynamo Faults, and Observations Respect- 


ing Accumulators. 
Chapter III. Switchboard and Testing Work. 
Chapter IV. Are Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


=.OO. 
SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


Price, 





ELECTRICAL REVIEW, 


13 Park Row, 


P, 0. Box 3329. NEW YORK. 








